“oo 1B-1100 Frequency Counter 


HEATHKIT 


ASSEMBLY MANUAL 


HEATHEKIT* 


PRICE $2.00 


Dear Customer: 


The Heathkit electronic product you have purchased Is one of the best performing electronic products in the 
world, 


Hore’s how we aim to keep it that way: 
Your Heathkit Warranty 


During your first 90 days of ownership, any parts which we find are defective, aither In materials or 
workmanship, will be raplaced or repaired frae of charge. And we'll pay shipping charges to get those parts to 
you — anywhere in the world. 


If we determine a defective part has caused your Heathkit electronic product to need other repair, through no 
fault of yours, we will service it free — at the factory, at any retail Heathkit Electronic Center, or through any of 
our authorized overseas distributors, 


This protection Is exclusively yours as the original purchaser, Naturally, it doesn’t cover damage by usa of 
ecid-core solder, incorract assembly, misusa, fire, flood or acts of God. But, it does insure the performance of 
your Heathkit electronic product anywhare In the world — for most any other reason. 


After-Warranty Service 


What happens after warranty? We won't let you down. If your Heathkit electronic product needs repairs or you 
need a pert, just write or call the factory, your nearest retall Heathkit Electronic Center, or any Heath 
authorized overseas distributor, We maintain an Inventory of replacement perts for each Heathkit model at most 
locations — even for many models that no longer aphear_In our current product line-up. Repair service and 
technical consultation are available through all locations, 


We hope you'll never need our repalr or replacement services, but it's nice to know you're protected anywey 
and that cheerful help Is nearby. 


Sincerely, 


HEATH COMPANY 
Benton Harbor, Michigan 49022 


Prices and specifications subject to change without notice. 
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FIHATHET 


INTRODUCTION 


The Heathkit Model (B-1100 Frequency Counter is a 
compact, lightweight, easy-to-use, solid-state frequency 
counter which is capable of accurate measurements from 1 
Hz to over 30 MHz. One of the many features that make it 
sO comenient and easy to operate is the simple, 
straight-forward design of the front panel. A power switch 
and a MHz/kHz time base switch are the only controls. The 
input attenuator required in some counters has been 
eliminated by an especially designed input protection circuit 
which assures minimum loading to the circuit under test. 
Five display tubes provide a bright readout at a glance and a 
neon lamp is used as an overrange indicator. 


Excellent accuracy is assured by a modern, digital design and 
a specially selected crystal for control of the time base 


oscillator. This erystal-controlled “clock” approaches the 
Performance characteristics of a temperature-compensated 
erystal oscillator. 


Additional features include the rugged and compact cabinet 
design, the detachable test cable, and front feet equipped 
with snap-down wire bails so the front panel may be 
elevated for a different viewing angle. 


Exceptional accuracy, compact design, and the simplified 
operating controls combine to make this Counter an 
invaluable tool for the engineer, technician, or hobbyist. 


Refer to the “Kit Builders Guide” for information on 
unpacking, parts identification, tools, wiring, soldering, anc 
Step-by-step assembly procedures. 


PARTS LIST 


Check each part against the following list. The key numbers 
correspond to the numbers on the Parts Pictorial (fold-out 
from Page 5). Any part that is packaged in an individual 
envelope with a part number on it should be placed back in 
its envelope after it is identified until it is called for in a 
step. 


KEY PART PARTS DESCRIPTION PRICE 
No. No. Per Kit Each 
RESISTORS 
a 

1/2-Watt, 10% . 

Al 1-1 1 47 Q (yellow-violet- 15 
black} 

Al 1-2 1 68 Q (blue-gray-black) 15 

Al 13 2 100 2 (brown-black- 15 
brown) 

Al 1-66 2 150 Q {brown-green- 15 
brown) 

Al 1-45 2 220 2. (red-red-brown) 15 

Al 142 3 270 & (red-violet- 15 

° brown) . 

Al 1-48 2 390  (orange-white- 15 
brown) 

Al 1-7 2 680 Q (blue-gray- 15 
brown) 

Al 1-9 7 1000 2 (brown-black- .15 
rad) 

Al 1-93 1 1800 Q (brown-gray- 15 


red) 


To order a replacement part, use the Parts Order Form 
furnished with this kit. If a Parts Order Form is not 
available, refer to “Replacement Parts” inside the rear cover 
of the Manual. 


KEY PART PARTS DESCRIPTION PRICE 

No. No. Per Kit Each 

Resistors (cont’d.) 

Al 1-21 5 18 kQ (brown-green- 15 

\ orange) 

Al 1-23 1 27 k®. (red-violet- 15 
orange) 

Al 1-26 3 100 kQ (brown-black- 15 
yellow} 

Al 1-35 1 1 MQ (brown-black- 15 
green) 

Other Resistors-Controls 

A2 2-227 1 550 2, 1/2-watt, 1.00 
1% resistor 

A2 2-194 1 794 22, 1/2-watt, 1.00 
1% resistor 

A3 10381 1 500 2, 2-watt 1,00 
control 

A3 10-387 1 3000 92, 2-watt 1.00 
control 

A4 10-918 1 500 Q, 2-watt 1.00 
control 


fae ETE ATES TI 


KEY PART PARTS DESCRIPTION PRICE 

No. Na. Pew Kit Each 

CAPACITORS 

Disc 

AB 21:3 2 10 pF 1B 

AS 21-171 1 680 pF AB 

AS 21-27 1 005 BF 16 

AGB 21-16 4 (01 pF 15 

Electrolytic 

A? 25-54 2 10 uf 30 

AB 25-267 1 10 a (upright) 40 

Ag 25-117 1 100 pF 76 

AD 26-104 i 200 uF 1.30 

All 25-200 1 2000 oF 2.85 

Other Capacitors 

AlZ 31-64 1 1-30 pF piston 4.45 
trimmer 

A13 20-76 1 68 pF mica 25 

Al4 27-61 1 0.47 pF metalized Bt 
film 

Alb 25-220 1 10 aF electrolytic 70 
trantalum) 

DIODES- TUBES 

Bi 56-63 i Zener diode, 5.6V¥ 1.05 

Bl 56-36 1 Zener diode, 16.4¥ 2.25 

Bi 56-56 2 1N4149 silicon diode 30 
{yellow-brown-yellow-wh ite) 

Bl 5Of-27 7 1N20? + silicon diode fh 

B1 57-65 4 1N4002 silicon diode - 30 

B2 41i-2h4 5 Display tubes ZM1000 5.40 

BS 412-15 1 NE?H neon lamp 30 


TRANSISTORS 


NOTE: The following transistors and integrated circuits are 
marked for identification in one of the following four ways. 


{The term ‘‘type numiser” 


refers ta the numbers in a 


transistor or integrated circuit description, together with any 
letters between numbers, for example, F4Hl02 2N3393. It 
does not refer to the prefix or suffix letters, which could 


change.) 
1. Part number. 
2. Transistor or integrated circuit type number. 
3. Part number and type number. 
4. Part number with a type other than the one 


listed. 


KEY PART PARTS DESCRIPTION 
No. No. Per Kit 

Transistors {cont’d,} 

Gi 417-148 2 2N3393 

C2 417-125 2 2N3563 

C3 417-134 1 MPSg620 

G4 417-154 - 1 2N2369 

C5 447-173 1 ETS083 

Ch 417-178 1 2N5204 

CF 417-235 1 2N4121 

C8 417-251 1 $FC2912 JFET 
ca 417-260 2 BN4258A, 

C10 417-269 i SGC5282 


INTEGRATED CIRCUITS 


D1 443.1 3 SN7400N 

D1 443-4 1 SN74 724 
Di 443-6 1 SN7473N 
Hi 443-7 10 SN7490N 
D1 443-43 1 SN74H102N 
G2 443.35 5 N74448 

D2 443-13 6 SN7475N 
G2 443-16 1 SN7476N 


SWITFCHES-CONNECTOR SOCKETS 


03 60-70 t SPST slide switch 

Da 60-71 1 BPDT slide switch 

DS 432-758 1 BNC connector 

DG 434-226 16 14-pin dual-in-line 

. socket 

oy 434-226 11 16-pin dual-in-line 
socket 

DB 434-234 5 Display tube socket 

HARDWARE 


#3 Hardware 


Ei 350-1149 4 3-48 x 7/16" black 


screw 
E2 252-1 4 248 nut 
E3 254-7 4 #3 Jockwasher 
#4 Hardware 
E4 250-273 1 440 x 2/8" screw 
EB 262-15 1 4-40 nut 


1,05 


05 
05 
-05 


05 
48 


KEY PART PARTS DESCRIPTION PRICE 

No. No. Per Kit Each 

#6 Hardware 

F1 250-116 11 6-32 x 1/4” black screw 05 

F2 250-587 5 6-32 x 5/16” screw 05 

F3 250-89 2 6-32 x 3/8" screw 05 

F4 250-357 1 6-32 x 3/8” black nylon 05 
screw 

FS 250-8 7 #6 x 3/8" sheet metal .05 
screw 

F6 250-162 6 6-32 x 1/2” screw 05 

F7 2523 9 6-32 nut 05 

F8 254-1 9 #6 lockwasher, 05 
internal tooth 

FQ 254-6 12 #6 lockwasher, 05 
external tooth 

F10 263-2 2 #6 fiber shoulder 05 
‘washer 

F11 259-1 2 #6 solder lug 05 

#8 Hardware 

G1 250-137 2 8-32 x 3/8” screw 05 

G2 2524 2 8-32 nut 05 

G3 254-2 4 #8 lockwasher .05 

Miscellaneous Hardware . 

G4 255-103 6 6-32 x 5/16” spacer 10 : 

G5 252-7 1 Control nut 05 

G6 259-10 1 Control solder lug .05 

G7 260-16 2 Alligator clip 0 

G8 266-846 2 Wire bail +75 
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INSULATORS-GASKETS-COMPOSITION ITEMS 


H1 73-34 2 Clip insulators .15 
H2 73-39 1 Foam rubber .15/ft 
H3 75-52 1 Switch insulator 15 
H4 75-71 1 Strain relief 15 
H5 75-704 1 Transistor insulator 15 
H6 261-16 1 1/2" round foot 05 
H7 261-36 2 3/4” round foot + 15 
H8 261-35 2 1” round foot .20 


The above prices apply only on purchases from the Heath 
Company where shipment is to a U.S.A. destination. Add 
10% (minimum 25 cents) to the price when ordering from a 
Heathkit Electronic Center to cover local sales tax, postage, 


KEY PART PARTS DESCRIPTION PRICE 
No. No. Per Kit Each - 
CABLE-WIRE 
89-23 1 Line cord 1.25 
134-237 1 Cable assembly 3.30 
340-11 1 #12 bare wire -10/ft 
+ 344-50 1 Black wire O5/ft 
344-51 1 Brown wire O5/ft 
344-3 1 Red wire O5/ft 
344-53 1 Orange wire .05/ft 
344-55 1 Green wire O5/ft 
344-56 1 Blue wire 05/ft 
344-57 1 Violet wire O5/ft 
344-58 1 Gray wire .05/tt 
344-59 1 White wire OS/ft 
CHASSIS-CABINET PARTS 
J1 = 90-588-1 1 Cabinet shell 5.95 
J2 200-647-1 1 Chassis 3.65 
J3 - 203-1452 1 Front panel 4.15 
J4 21058 1 Bezel 3.40 
MISCELLANEOUS 
54-816 1 Power transformer 7.50 
85-1231-1 1 Printed circuit board 17.20 
K1 °° 352-13 1 Silicone grease 25 
391-34 1 Blue and white identification 
label 
K2 404-414 1 1 MHz crystal 15.05 
K3 421-33 1 1/4-ampere, 3AG, 50 
slow-blow fuse 
K4 422-1 1 Fuse block 40 
K5 490-5 1 Nut starter 15 
K6 490-111 1 Integrated circuit puller 15 
K7 490-109 1 White alignment tool 15 
390-362 1 Fuse replacement label 15 
597-260 1 Parts Order Form 
697-308 1 Kit Builders Guide 
1 Manual (See front cover for 2.00 


part number.) 

Solder (Additional 3’ rolls 
of solder, #331-6, can be 
ordered for 25 cents each.) 


and handling. Outside the U.S.A. parts and service are 
available from your local Heathkit source and will reflect 
additional transportation, taxes, duties, and rates of 
exchange. 


a 
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STEP-BY-STEP ASSEMBLY 


Before starting to assemble this kit, read the “Kit Builders 
Guide” for complete information on wiring, soldering, and 
step-by-step assembly procedures. 


Resistors are designated by the color code and the resistance 
value. The symbol ‘S2” means ohms (K = 1,000; M = 
1,000,000). Capacitors are designated by their value and 
type. The symbol “ZF” means microfarad, and “pF” means 
Picofarad. 1 uF is equal to 1,000,000 pF. 


Due to the small foil area around the circuit board holes and 
the small areas between foils, it is necessary to use the 
utmost care to prevent solder bridges between adjacent foil 
areas. Use a minimum amount of solder and do not heat 
components excessively. Diodes, transistors, and IC’s can be 
damaged if subjected to excessive amounts of heat. Use a 
soldering iron rated at 15 to 25 watts. Its tip should be no 
wider than 1/16” at the widest dimension; 6 pyramid or 
chisel shaped tip is best. This type of soldering iron will 
make the kit easier to assemble with less chance of solder 
bridges occurring. Solder a part, or group of parts, only 
when instructed to do so. 


NOTE: If a small wattage, small-tip soldering iron is not 
available, proceed as follows: Be sure your soldering iron is 
cool. Then wrap the bare wire, supplied with this kit, tightly 
around the soldering iron tip as shown in Figure 1-1. Allow 


1G" be 
SOLDERING 
RON TIP 
Figure 1-1 


approximately 1/4” of wire to extend beyond the end of the 
soldering iron. Cut the wire end to a chisel shape as shown. 
You may have to replace this arrangement occasionally as 
the wire wrap will loosen after it has been heated for some 
time. 


Most parts will be installed on me top (the side with the 
component outlines) of the circuit board, and the leads will 
be soldered to the foil (other) side, Solder the leads only to 
the foil side of the board unless specifically instructed to do 
otherwise. Due to the nature of the board, solder may be 
drawn up through the circuit board plated-through holes to 
the top (component side) of the circuit board. This is 
normal. . 
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CIRCUIT BOARD ASSEMBLY 


START 


NOTE: Only part of the circuit board is 
shown in the following Pictorials. An 
identification drawing at the top of gach 
Pictorial shows the area of the circuit 
board to be assembied. 


Position the circuit board as shown in the 
identification drawing. Then complete 
each step on Pictorial 1-1 through 1-12. 


NOTE: Both 14pin and 16-pin dual-in- 
line IC's and sockets are used in this kit. 
Match the cutout on one end of cach 
‘] socket to the half dot on the socket 
outline on the circuit board. Solder the 
Pins of cach socket to the foil as it is 
installed. Make sure all pins are in their 
holes before soldering, and that the socket 
is flat against the board. DISREGARD 


THIS NUMBER 


LARGE 
| CUTOUT 


FOR GOOD SOLDERED 
CONNECTIONS, YOU MUST 

KEEP THE SOLDERING 
IRON TIP CLEAN... = 

WIPE IT OFTEN WITH A Mey 


DAMP SPONGE OR CLOTH. 


(1 Eleven 16-pin sockets at ICT thru 
IB, 1626, and 106 thru IC10. 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are in 
this area of the cireuit board, 


Ore pene oe ©=9 CONTINUE © 


7 Ve 


poorer = 
(Vy Nine 14-pin sockets at 1C25. 1C27, 


Jl * Vm Vfl a and 1€11 through 1C17. 


Yl DNL LA 


y Y, Vy (/- 
Vif GQ VAG) 


Zw 


SLE 
TI 
Capa 


Oi y; QW 
a fF hac 


PICTORIAL 1-T 
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IDENTIFICATION * 
DRAWING 


The steps performed in this Pictorial are in 
this area of the circuit board. 


NOTE: Display tube sockets will be 
installed in the following step. Only a 
small amount of pressure is required to 
Push the socket pins into the circuit board 
holes. First, make sure the socket pins are 
properly aligned with the circuit board 
holes; straighten pins as required. Socket 
pins 1 and’8 must be toward the left edge 
of the circuit board. After positioning, be 
sure the socket is down flat against the 
circuit board. It may help you avoid solder 
bridges if the outside rows of pins on each 
socket are soldered last. 


CONTINUE ~_“ 


{7} 15 k& (brown-green-orange). 


(7) 15 k& (brown-green-orenga). 


(7) 16 kQ (brown-green-orange), 


( \” Install five display tube sockets at 
V1 through V5. Solder the socket 
Pins to the foil as each socket is 
installed. 


SAFETY WARNING: Avoid eye injury 
when you clip off excess loads. We suggast 
that you wear glasses, or at least clip tho 
leads so the ends will not fly toward your 
eyes, 


( ) Solder all leads to the foil and cut 
off excess lead lengths, 


TD 


PICTORIAL 1-2 


IDENTIFICATION 
DRAWING 


FOR GOOD SOLDERED 


CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 7 
IRON TIP CLEAN... = 


WIPE IT OFTEN WITH A 
DAMP SPONGE OR CLOTH. 


Y 14pin socket at (C24, Solder each 


pin to the foil. The steps performed in this Pictorial are in 


this area of the circuit board. 


Before you install a dise capacitor, remove 
from its leads any excess body coating 
material which could protrude through the 
cireuit board and cause a poor solder 
connection to the foil. 


CONTINUE ~_»> 


REMOVE COATING. lan ty) 680 2 (blue-gray-brown). 
EVEN WITH a 
BOTTOM OF (V) 150.2 (brown-green-brown). 


CAPACITOR BODY 


4) 14-pin socket at IC21. Solder each 
pin to the foil. 


{ 4 680 2 (blue-gray-brown). 


(4) 270 2 {red-viotat-brown). 


(?}) 270.9 (red-violet-brown). 


( v Solder each lead to the foil and cut 
off excess lead lengths, 


{Y) 7042, 1%, 


4 1000 9 torown-bleck-red). (V) 55097, 158. 


(4 10002 (brown+black-+ed). 


(V1 .01 nF disc, 


) 680 pF disc. 


{ Solder all leads to the foil and cut 
off excess lead lengths. 


( ¥ 390.2 (orange-white-brown), 


( 4 Solder all teads to the foil and cut 
off excess lead lengths. 


PICTORIAL 1-3 


(Se atid 


START > IDENTIFICATION 


DRAWING 


NOTE: The following transistor may be 
one of the two types shown below. 
Determine which type you received and 
insert the transistor leads into the corres | 
ponding E, C, and B holes in the circuit 
board as shown. Position the transistor 
body 1/4” above the circuit board, solder 
each lead to the foil, and cut off the 
excess lead lengths. 


baal 2N3393 (417-118) at 
| Qs. 


| wed SIDE 
OR 
: ce Pe 
FLAT SIDE 


NOTE: For the following step, position 
the tab on the transistor body near the E 
on the circuit board, as shown, and insert 
the leads into the holes. Position the 
transistor body 1/4" above the circuit | 
board, solder each lead to the foil, and cut 
off excess lead lengths. 


CONTINUE <> 


NOTE: DIODES MAY BE SUPPLIED 
IN ANY OF THE FOLLOWING SHAPES, 
ALWAYS POSITION THE BANDED END 
AS SHOWN ON THE CIRCUIT BOARD. 


The steps performed in this Pictorial are in 
this area of the circuit board, 


BAND OR BANDS J 


FS EEE 
Lo} AW Zener diode (#56-36) at 202. 
( 4 Diode 1N2071 (#57-27) at D7. 
(LY Diode 14002 (#57-65) at 06 


( Diode 1N4002 (#57-65) at D6. 


( YF Diode 1N4002 (57-65) at D4. 


i at 
( 4 Diode 1N4002 (#57-65) at D3 
(¥) Solder all leads to the foil and cut 
off excess lead lengths. 


in socket at 1C23. Solder each 
pin to the foil. 


PICTORIAL 1-4 
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STA RT >» 4 (IDENTIFICATION 


DRAWING 


In the following steps, install IC’s 
{integrated circuits) in the designated 
sockets. Be careful to match the index 
mark on each IC to the notch In the end 
of its socket, 


Handle IC’s with care as their pins are 
easily bent, Before applying downwerd 
Pressure to an IC, make sure each IC pin is 
centered in its proper socket aperture. 
After insertion, make sure the IC body is 


flat in the socket and not tilted to one The steps performed in this Pictorial are in 
side, 
INDEX MARK 


(DOT OR — = : : 


this area of the circuit board, 


CONTINUE <~_¥ 


NOTE: An IC Lifter has been furnished to 
remove an IC from its socket if necessary. 


Push the shorter end of the lifter in 
between the IC and the socket and rock 
the longer portion back and forth. Be very 
careful as the IC pins ara vary easily bent. 


PICTORIAL 1-5 


START 


{ SN7475N (443-13) at ICG thru 
1€10. 


W) N7441B (#443-35) at IC1 thru IC5. 


__SN7476N (#443-16) at 1C26. 


IDENTIFICATION 
IG 


The steps performed in this Pictorial are in 
thls area of the circuit board. 


VY Wy Whe NY 


PICTORIAL 1-6. 


YUYfYA\'Z Y Y, 
yy 


rage It 


ONTINUE <> 
) SN7490N (#443-7} at IC11 thru 
1c20. 
{ SN7472N (#443-4) at 1C27. 


(AV SN74H102N (#449-43) ot 1625. 
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IDENTIFICATION 
DRAWING 


START 


NOTE THE CHANGE IN CIRCUIT 
BOARD POSITION. 


{ LY 270 2 (rediolet-brown). 
{ ¥ Zener diode (#56-63) at ZD1. 


( 1800 2 (brown-gray-red). 


(7 390 2 (orange-white-brown), 


(7 150 (brown-green-brown). 


( ¥ 10002 {(brown-black-red}. 
(4 68.9 (bluegray-black}). 


(4 Solder each lead to the foil and cut 
_/ Off excess lead lengths. 


(e4) 3000 & control (#10-387). Solder 
the four leads to the foil. 


The steps performed in this Pictorial are in 
this area of the circuit board, 


CONTINUE <> 


{1 100 2 (brown-black-brown), 


(47 47:2 (yellow-violetblack). 


CA 1000 2 (brown-black-red). 


{ } Solder each lead to the foil and cut 
Off excess lead lengths. 


(7 500 control (##10-381). Solder the 
four leads to the foil. e 


{ } 1M& (brown-black-green). 


€) )) 27k (red-violet-orange). 


( } 100 k& (brown-black-yellow). 


( )) Solder each lead to the foil and cut 
off excess lead lengths, 


PICTORIAL 1-7 
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a= 
CONTINUE <> 


(01 Trensistor 2N3563 (4417-126) at 
"WIDE 


NOTES: IDENTIFICATION 


DRAWING 


1. For clarity, a transistor installation 
detall may show a different view 
than the outtine on the circuit board 
Pictorial. When you install a tran- 
sistor it may be helpful to tum the 
circuit board to agree with the 
installation detail view. 


2. When installing transistors, place the 
lettered leads of the transistor in the 
corresponding holes of the circuit 
board. Position the transistor 1/4” 
above the circuit board. Solder all 
leads of each transistor as it is 
installed. Cut off the excess lead 
lengths. 


‘Transistor SFC2012 (4417-261) at 
Q1, Illustrated to show the tab on 
the case. When installing, be sure to 
match the transistor tab to the tab 

outline on the circuit board. 


The steps performed in this Pictorial are in 
this area of the circuit board. 


Wh Transistor 2N4258A (#417-260) at 
a6. 


WIDE 
SPACE 


NOTE: The transistor installed in each of 
the next two steps will be one of the types 
illustrated in that step. Determine which 
type you recelved and insert the transistor 
leads into the corrasponding C, B, and E 
holes in the circuit board. 

* notice in particular that tho transistor 
marked with an asterisk must be installed 
with its wide space opposite to the flat 
marked on the circuit board, 


ny Transistor 2N4121 (#417-235) at 
a2, 


(V0 Transistor ETSOS3 (#419-173) at 
ato. . 


PICTORIAL 1-8 


NOTE: When you Install olectrolytic ca- 
pecitors, always match the colored or the 
positive (+) marked ond of the capecitor 
with tha positive (+) mark on the circuit 
board, 


OSITIVE VALUE ON THIS 
I ay a LINE 
im 


tole VOLTAGE 
RATING 


e 
s 


4 +) END 


wh 10 uF electrolytic (#25-54), 
1) 10 uF tantalum (#25-220). 


FOR GOOD SOLDERED 


CONNECTIONS, YOU MUST 

KEEP THE ‘SOLDERING ? 
IRON TIP CLEAN .. . 

WIPE (T OFTEN WITH A = 


DAMP SPONGE OR CLOTH, 


Insert the leads of the NE-2H neon 
lamp into the two holes at V6. Push 
the lamp down and then bend it 
over so the lamp is fiat against the 
circult board and the point of the 
lamp protrudes 1/8” beyond the 
edge of the board. Make sure the 
leads do not touch each other. Sol- 
der the Ieads to the foll and cut off 
the excess lead lengths. 


POINT”, 
OF LAMP 


FRONT EDGE OF 
CIRCUIT BOARD 


Ya Yy V4 O- 4" 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are In 
this area of the circuit board. 


CONTINUEX_~ 


W/) 61 uF disc. 


PICTORIAL 1-9 


2" 3” 


a 68 pF mica, 


va 


{°) 10 pF disc... 


YW) 47 BF metzlized film. Form the 
capacitor leads as shown before 
mounting. Solder each lead to the 
foil and cut off excess lead lengths. 


(9 Cut a 2-1/2” length of vialet wire 

and remove 1/4” of insulation from 
each end. Insert one end in the hole 
at GND and solder it to the fol. 


(4, Cut a 2% white wire and remove 
1/4" of insulation from each end. 
Insert one end in the hole at J and 
solder it to the foil. 


( Cut off any excess wire lengths. 


4” 5" 6" 
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IDENTIFICATION 
DRAWING 


CONTINUE <_~> 


{ p30 pF piston trimmer. Space the 
trimmer body 1/16" above the 
Circuit board. Solder the feads to the 
foil and cut off excess lead lengths. 
Be sure the trimmer body does not 
touch the crystal case. 


START 


NOTE THE CHANGE IN CIRCUIT 
BOARD POSITION. 


vj 1 MHz erystal. The illustration is 
from the beck so you can see the 
ground wire, 


The steps performed in this Pictorial are in 
this area of the circuit board, 


Cut a 1/2” length from the strip of 
foam rubber. Remove the protective 
paper backing and press the adhesive 
side down over the foil strip in front 
of the piston trimmer. 


v 


(, ¥ 10 AF cloctrolytic (#25-54), Match 
the + marks. 


(UY Transistor SGC5282 (4417-269) at 
an. 


(A 800 9 control (#10-918). Solder the 
leads to the foil. 


( J Solder all leads to the foil and cut 
Off excess lead lengths. 


{ b -005 dise. Solder the leads to the foil 
and cut off excess lead lengths. 


_ PICTORIAL 1-10 
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IDENTIFICATION 
DRAWING 


CONTINUE X_> 


Remove 1/4” of insulation from 
each end of a 3” black wire. Insert 
one end in the hole at K and solder 
the wire to the foil. Cut off the 
excess lead lengths, 


NOTE: The following transistor may be 
one of the two types shown below, Deter- 
mine which type you received and insert 
the transistor leads Into the corresponding 
E, C, and B holes in the circuit board as 


The steps performed in this Pictorial are in 
this area of the circuit board. 


2000 xF electrolytic. Match the + 
marks, 


POSITIVE 
(+) END 


CN) 200 uF electrolytic. FLAT SIDE 


A Solder the leads to the foil and cut 
off the excess fead lengths. 


rv) Transistor 2N3393 (4417-118) at 
Q13. Solder the leads to the foil and 
cut off the excess lead lengths. 


NOTE: When installing the following 
electrolytic capacitors, match the positive 
{+} mark on the capacitor with the 
Positive {+} mark on the circuit board. 
Solder the leads to the foil and cut off 
excess lead lengths. 


{ } Transistor 2N5294 (#417-175). 
Bend the three leads forward; then 
curve the lead ends downward, as 
shown. Insert the leads into the 
three holes until the ends just appear 
on the foil side. Solder each lead to 
the foil. The- bae! 
will extend out over the 

board, 


POSITIVE 
{+} MARK 


wh 10 HF electrolytic (#25-257}. 


ay 100 pF electrolytic. 


PICTORIAL 1-11 
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START 


{ ) Cut the following wires to length 
and remove 1/4” of Insulation from 
each end of each wire. Save the 
pieces-remaining for use later. 


10-3/4” orange 
9-3/4" brown 
9-3/4” gray 
9-1/2" green 
9-1/4” blue 

8" violet 

8” white 
43/4" black 


NOTE: In each of the following steps, 
insert one end of the wire into the circuit 

+] board hole and solder it to the foil. Cut 
off the excess wire lengths. 


) Violet wire to H. 


{ J White wire to G. 


( Ww Orange wire to F, 


ny .01 pF disc, Solder the leads 10 the 
foil and cut off the excess lead 
Jengths. 


-t “ Brown wire to E, 


(_ // Gray wire to D. 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are in 
this area of the circuit board, 


{, } Bluewire to B, 
io 
( ¥ Green wire to C. 


tf Black wira to A. 


( 4 Carefully inspect the circuit board 
to see that all connections are sol- 
dered and that there are no solder 
bridges between foils. A magnifying 
Qlass will be helpful, 


( } Lay the circuit board aside. It will 
be Installed later. . . 


FINISH 


yy % e) 4” 


= 


PICTORIAL 1-12 


2". 3” 


4" 


—— | PE 
(ous 
<2 Do > 
fo SL__1 J 
5 


6" 
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CHASSIS ASSEMBLY 


The illustrations in the ass¢mbly sections of the Manual are 
called Pictorials and Details, Pictorials show the overall 
operation for a group of assembly steps; Details are used in 
addition 10 the Pictorials to illustrate a single step. When 
you are directed to refer to a certain Pictorial ‘for the 
following steps," continue using that Pictorial until you are 
referred ta another Pictorial for another group of steps. 


Look at the “Chassis Photo’ (Page 50} from time te time to 
see the actual positians of wires and components. 


Lockwashers and nuts will be used with most screws when 
mounting parts. Consequently, the applicable steps will cal! 
out only the size and type of hardware used, For example, 
the phrase “Use 6-32 « 1/4" hardware” means to use 6-32 x 
1/4" screws, ane or more #6 lockwashers, and 6-32 nuts, 
Refer to the Details far the proper installation of hardware, 
Be sure to position the parts as shown in the Pictorials. Read 
the entire step before you perform the operation and fellow 
the instructions carefully. 


Both internal and external tooth lockwashers are used in this 
kit. Always use the internal tooth lockwashers unless 
directed otherwise. 


When a step directs you to “connect” an insulated wire, first 
prepare its ends by removing 1/4” of insulation. 


A plastic nut starter has been provided with this kit. Use it 
ta hold and start 6-32 and 4-40 nuts on screws. Refer to the 
“Kit Builders Guide” for more information. 


CHASSIS PARTS MOUNTING 


Refer to Pictorial 2-1 (fold-aut from Page 21) for the 
following steps. 


“Ga, 


CONTROL 

NUT . = 
CONTROL 

LOCKWASHER 


SCRAPE PAINT 
AROUND HOLE 


CONTROL WUT 
Detail 2-14 


%y% 0 


( 1 Refer to Detail 2-1A and mount a BNC connector at 
hole D on the front chassis lip. Scrape off the paint 
around the hole on the back of the panel to provide a 
good ground. Use a contro! solder lug, a control 
lockwasher, and control nuts, One of the control nuts 
is packaged with the connector. Position the leg of the 
control solder lug midway between heles M and K 
before you tighten the hardware. 


e2%lia 
BLACK 


SCREW 


Detail 2-1B 


rf we to Detail 2-1B and mount a DPDT slide switch 
in hole B on the front chassis lip. Use 6-32 x 1/4" 
screws in holes H and iK. Leave the mounting screws 
loose. 


Ga. 


6-120 fa" 
BLACK 
SCREW 


Detail 2-1¢ 


ih Refer to Detail 2-t€ and mount an SPST slide switch 
in hele B on the front chassis lip with the lugs 
Positioned as shown. Use 6-32 x 1/4" screws in holes 
G and J. Leave the mounting screws loose. 


Lae hh 


PERLATETEOTT: 


CAUTION: in the following steps yau will install the front 
feet on the chassis, Wire bails are furnished so the viewing 
angle of the display may be changed. To avoid breakage, 
these wire bails must be positioned and installed as shown ir 
the two-part detail. 


( ) Refer to Part A of Detail 2-1D and rotate a 1” round 

pa? Toot within a wire bail so the split ends of the bail are 
positioned within the grcove in the foot Note the 
relative positions of the beveled comers of the foot 
ang the formed end of the bail. 


- Refer to Part B of the Detail and install the t’’ round 
foot and the wire bail at hole AA on the bottom of 
the chassis. Position the beveled corners of the foot 
away from the front panel as shown. Use 6-32 x 1/277 
hardware, 


oc 


tA Similarly, install the other 1% round feat and wire bail 
at hole AB an the chassis. 


ti Feld the bails up against the chassis. 


PART A PAAT B : 
ic) G32 NUT 
2 wo. 
LOGKWASHER 
GROOVE 


BEVELED. 


LURKER a-32 5 1f2" 


SCREW 
FORMED 


END OF 
WIRE BAIL 


Detail 2-1D 


6-32 WI. 


Ae LOER WASHER GL 


6-324 1/2" 
SCREW 


Detail 2-1E 
ifs to Detail 2-1E and mount 3/4" round feat at 


holes AF and AL on the bottom of the chassis. Use 
6-32 x 1/2" hardware. 
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1/4 AMPERE 
Lely SLOW-aLOW 
y FUSE 


#6 | OCKWASHER 


jo ues 


&' “32 eH" SCREW 


Detail 2-1F 


( Refer to Detail 2-1F and maunta fuse block on the 
chassis at AK. Use 6-32 x 3/8" hardware, 


if Push the 1/d-ampere, 3AG, slow-blow fuse into the 
fuse block clips. NOTE: If you are going to wire this 
Counter to operate from 220 — 260 VAC, secure and 
install a 1/8-ampere fuse instead of the 1/4-ampere 
fuse furnished. 


6:32 ul ———+ 


#6 SOLDER Lue QXeD 


6-32 2 318" sore 


SCRAPE PA: 
AROUNG HOLE. 


Detail 2-1G 


ri) Refer to Detail 2-1G and mount 3 #6 solder lug at 


AH. Scrape the poinr around the Role for a dood 
ground, Use 6-32 x 3/8*" hardware. 


“SOREW 
or) SOLDER Ln a 


4404) @ Ae. SkOULbER 


#0 FipeR® ag” ~@ 
Z 4-40 NUT 


Detail 2-1H 


Wh Refer to Detail 2-1H and mount a 1/2" round foot 


and a #6 solder lug at R on the rear panel. Use a #6 
fiber shoulder washer, a 4-40 x 3/8" screw, and a 440) 
nut. Do not overtighten the hardware as the round 
foot can be damaged. 


8-32 NUT—eae (ED 


== SOLDER 
=f | tess 
= Nel des 

#8 LOCKWASHER 


#8 LOCKWASH 


SCRAPE 
PAINT AROUND 
8-32 x 3/8" HOLES 
SCREW 


Detail 2-1) 


HALF CIRCLE 
a cuTou 


REAR OF BNC 
CONNECTOR 


PICTORIAL 2.2 


( ) Refer to Detail 2-1J and mount the power transformer 
at AE and AJ. Scrape the paint around each mounting 
hole. Position the four solder lugs toward the adge of 
the chassis, Use 8-32 x 3/8" hardware. Note the 
lockwashers used. . 

( Write in “1/4-Amp, 3AG" or “1/8-Amp, 3AG,"" as 
appropriate, in the space above the lines on the fuse 
label. 


( “f Remove the protective covering from the back of the 
fuse label and press it down against the chassis in the 
location shown in the Pictorial. Do not cover any 
holes with the label. 


CIRCUIT BOARD MOUNTING 


Refer to Pictorial 2-2 for the following steps. 


( a Refer to Detail 2-2A and mount 6-32 x 5/16” spacers 
on the foil side of the circuit board at BA, BB, BC, 
BD, BE, and BF. Use a 6-32 x 1/4” black screw and 
two #6 external tooth lockwashers at each hole. 
Tighten screw BF, Leave the other screws loose. 


BLACK 


G Kock sues 
Datail 2-20 


6-32 x 5/16" 
SPACER 


Ee gremarrirc 


CAUTION: In the following step, be sure you place the red 
transformer lead in the hole marked “red” on the circuit 
board, 


{ Place the circuit board on edge in the chassis as shown 
in Detail 2-2B. Then connect the six transformer leads 
to the appropriate holes in the circuit board (S-6} and 
cut off the excess lead langths on the foil side of the 
board. 


eT Insert the five display tubes into their sockets, Place 
one hand on the foil side of the circuit board to 
support the sockets as you apply downward pressure. 
Make sure the numbers in the tubes face toward the 
edge of the circuit board and that the tubes are firmly 
seated in their sockets. 


( 447 Lower the circuit board to a horizontal position. Then 
earefully position the circuit board so the halt-circle 
cutout at the front, right-hand corner is under the rear 
part of the BNC connector. Be sure the tip of the neon 
lamp enters the hole provided far it. 


( ut” Refer to Detaii 2-2C and instali a 6-32 x 1/4" black 
screw at AG. Leave the screw loose. If the spacer 
threads are not properly aligned with the circuit board 
hole, loosen screw BF and adjust the spacer. Then 
ratighten screw BF. 


( p24 Push the circuit board forward against the beck of the 
frent panel. Hold it in this position and tighten the 
screw at 4G, 


tp be Install a 6-32 x 5/18" screw through the chassis and 
inte the spacars at holes AP, AR, AS, AT, and AU. Jf 
necessary, use pliers to atign the spacers with the 
chassis holes. Leave at least 1/16” between the under 
side of the screw heads and the chassis. 


( d Tighten snugly the six spacer mounting screws on the 
top of the circuit board. If necessary, hold the spacers 
with pliers while you tighten the screws. 


6-32 x SfL6" 
2 SCREW 


4-325 1fa" 
BLACK 
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FUSE LABEL 


=) 
\ 
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4 t 
f 

4 
Saonesscetn 7’ oO 


—-—~----->-~ 


WIRE BAIL—]----.._.. 


PICTORIAL 2-1 
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, 


oe 


~ 
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High voltage 


areas are found 


within the dotted & 
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Figure 2-3 


ta x 
See UTI 


-4 


PICTORIAL 2 


Page 22 


INSET 
Ths 
LOWER EDGE f 2 i 
OF CHASSIS LIP FOAM RUBBER \ — A B 
° ll By oc 
PICTORIAL 2-3 
% yy, Vo fe) 4" 2” 3” 4” 5" 6" 


= 
nn 2-3 for the following steps. ( p-Blue wire to lug 2 (S-1), 
Cor 


{ nnect the black wire coming from K on the circuit (U)-Violet wire to lug 1 (S-1). 


_ board to the solder lug at R (S-1). 
( )__ Inspect the wires and make sure none of them touch 


(prc Connect the white wire coming from J on the circuit an IC. The cable should clear the circuit board by 
board to the BNC connector (S-1). Push the excess approximately 1-1/2 inches. 
wire down against the circuit board. 
( a Cut the foam rubber strip to 4”, 
{ Connect the violet wire coming from GND on the - : 
circuit board to the control solder lug coming from ( Refer to the Pictorial 2-3. First, remove and discard 


the BNC connector (S-1). the paper protective strip from the foam rubber. Then 

press the adhesive side of the foam rubber strip down 

( ) Form the remaining wires from the circuit board into against the lower edge of opening A in the front 
a loosely twisted cable as shown in the Pictorial. chassis lip as shown in the inset drawing. 


Refer to Pictorial 2-4 (fold-out from Page 22) for the 
following steps. 


( va Prepare a 6-1/2" and a 9” length of red wire. 


SWITCH 


ad INSULATOR 


Refer to Detail 2-3A and connect the cabled wires to the 
DPDT slide switch as follows: 


(1 Brown wire to lug 6 (S-1). 


‘ 
( [ern wire and black wire to lug 5 {S-2). - ( { Refer to Detail 2-4A and place the switch insulator 
. . over the two lugs of the SPST slide switch, Four slots 
( pr White wire to lug 4 (S-1). in this insulator are unused. 


Refer to Detail 2-38 and complete the switch wiring as NOTE: When you connect the two red wires in the 
follows: following steps, push the bare end through the solder lug 
and then wrap it around the lug to make a secure mechanical 
connection before you solder the wire. 


{ a” Connect one end of either of the red wires to lug 2 of 
the SPST switch (S-1). 


( J Connect one end of the remaining red wire to switch 
lug 1 (S-1). 


ih Twist the red wires loosely together and connect the 
free end of the shorter red wire to lug 4 of the power 
transformer (NS). 


é ( 4 Connect the fres end of the longer red wire to lug 2 of 
( uf Orange wire and gray wire to lug 3 (S-2). the fuse block (S-1). 
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6-32 x 3/8" 
BLACK NYLON 
SCREW 
SHOULDER 


\g8 
‘\ 


SHOULDER 
WASHER 


#6 LOCKWASHERS, 
O 
6-32 NUT (@ 


INSULATOR 
#75-152 


), 


7 Refer to Detail 2-4B and secure transistor #417-175 
(already mounted on the circuit board) to the rear 
panel at P as follows: First, open the silicone grease 
pod as shown in the inset drawing and smear the 
grease on both sides of the transistor insulator. Then, 
place the insulator in position on the inside of the rear 
panel. Make sure the transistor fits flat against the rear 
panel so the maximum amount of heat will be 
transferred. Use a fiber shoulder washer, a 6-32 x 3/8" 
black nylon screw, a #6 lockwasher and a 6-32 nut 
and mount the transistor as shown. DO NOT 
overtighten the nut and damage the threads af the 
nylon screw. Make sure the insulator is properly 
aligned with the back of the transistor. 


_ BEAD 


2-3/4!» 
BEADED 
EDGE 


SQUEEZE THE TWO 
SEGMENTS TOGETHER. 


Detail 2-4C 


INSERT THE REAR 
HALF INTO THE 
HOLE. 


PLACE THE LINE 
CORD IN THE SLOT. 


Refer to Detail 2-4C for the following steps: 


( W Seperate the line cord conductors for a distance of 
2-3/4" and, if not already done, remove 1/4” of 
insulation from the end of each wire. At the end of 
each conductor, twist the fine strands of wire tightly 
together and melt a small amount of solder on each 
end. 


ik Place the strain relief on tha line cord 2-3/4” from the 
end. Then insert the free end of the line cord into hole 
N from the outside of the rear panel with the beaded 
wire positioned as shown. Use pliers to compress the 
strain relief and insert it into hole N. 


Refer to Pictorial 2-4 and connect the line cord conductors 
as follows: 


NOTE: When you connect the three line cord wires in the 
following steps, push the bare end through the solder lug 
and then wrap it around the lug to make a secure mechanical 
connection. 


( by Connect the green wire to the solder lug at AH (S-1). 


{ Connect the line cord conductor with the smooth edge 
to lug 1 of the fuse block {S-1). 


( U/Gonnect the line cord conductor with the beaded edge 
10 lug 1 of the transformer (NS). 


TRANSFORMER PRIMARY WIRING 


This Frequency Counter can be wired to operate from either 
120 VAC or 240 VAC, 50/60 Hz, line voltage. Therefore, 
two sets of steps are given for the wiring of the power 
transformer. Follow only the set of steps that agrees with 
the line voltage in your area, 


All wires connected to lugs 1, 2, 3, and 4 of the power 
transformer must be wrapped around the solder lugs to form 
a secure mechanical connection before soldering. 


In the following steps, prepare the required small bare wires 
by removing the insulation from 3/4” lengths of the wire 
remaining from the circuit board wiring. Then discard the 
Pieces of wire not used. 
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120 VAC Wiring 240 VAC Wiring 


; Connect a 3/4” small bare wire from lug 1 (S-2) to lug ( ) Connect a 3/4” small bare wire from lug 2 (S-1)} to lug 
3 (S-1) of the power transformer. 3 (S-1) of the power transformer. 


(A connect a 3/4” small bare wire from lug 2 {S-1} to lug { ) Solder the wires at lugs 1 and 4 of the power trans- 
4 (S-2) of the power transformer, former. 


Detail 2-4D . Detail 2-4E 


Pan 20 


{ Uy Fit the front panel and bezel to the chassis. Adjust the 

two slide switches so they do not rub against the front 
(© caumion: oisconnect panel when operated. Then remove the panel and 
aemoving COVER bezel and tighten the switch mounting screws. 


IS cauriow: pisconnect 
LINE CORD BEFORE 
REMOVING COVER 


WIRED FOR 120 VAC 


hone mee | (te Mount the ‘front panel and the bezel on the front 

: . chassis lip. Use 3-48 x 7/16” hardware. Do not 

overtighen these screws as the threads or the plastic 

panel can be damaged. Push the bottom of the bezel 

up as far as possible against the bottom of the chassis 
before tightening the hardware. 


WIRED FOR 240 WAC J 


Detail 2-4F 
PANEL AND LABEL MOUNTING 


<5) 
NOTE: The blue and white label shows the model number —<—— 


of your kit. Refer to these numbers in any communications 
with the Heath Company. 


LY Refer to Detail 2-4F and install the blue and white 
identification label. Position the label over the outline 
on the rear panel so it exposes the correct wiring 
information and covers the incorrect information. 
Carefully peel away the backing paper. Then press the 
label into position. You will avoid smearing the o 
numbers on the label if you will put the piece of hy RUBBER 
waxed backing paper on top of the label and then rub Ny INSULATOR 


on it instead of directly on the label. A 
Refer to Pictorial 2-5 for the following steps. 


NOTE: The beveled side of the bezel is toward the front PICTORIAL 2-6 
panel. Disregard the cutout in one corner of the bezel. 


ALLIGATOR 
CLIP 


aes NUT 


CD 3 LOCKWASHER® ~ 


(PUSH BEZEL UP 
AS FAR AS POSSIBLE 
BEFORE TIGHTENING} 


PICTORIAL 2-5 
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PREPARE THE END AS SHOWN. 


CONNECTOR 
END 


INNER LEAD 


INNER LEAD 


SHIELD 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF 
VERY THIN WIRES, REMOVE THE OUTER INSULATION. 


PUSH BACK THE SHIELD, THEN MAKE AN OPENING IN 
THE SHIELD AND BEND OVER AS SHOWN. PICK OUT 
THE INNER LEAD. SHIELD LEAD 


- - Y4 


REMOVE THE INNER INSULATION AND STRETCH OUT 
THE SHIELD. TWIST THE END OF THE SHIELD INTO A BEND AND SOLDER 
POINT, THEN APPLY A SMALL AMOUNT GF SOLDER TO 

THE END OF THE SHIELD AND THE INNER LEAD, USE 

ONLY ENOUGH HEAT FOR THE SOLDER TO FLOW. 


all aa Detail 2-66 


( ) Refer to Detail 2-6B and install an alligator clip on the 


Detail 2-6A inner lead of the cable as shown in parts 1 and 2 of the 
Detail. 
TEST CABLE ASSEMBLY ~ 
() Refer to Detail 2-6C and install an alligator clip on the 
Refer to Pictorial 2-6 for the following steps. shield lead of the cable as shown. 
() Refer to Detail 2-6A and prepare the free end of the ( ) Allow the connections to cool. Then push the rubber 


cable assembly. insulators down over the alligator clips. 


Refer to Pictorial 2-6 and push rubber insulators onto This completes the “Test Cable Assembly.” Proceed to 
the inner lead and the shield lead of the cable, “Initial Checkout.” 


INITIAL CHECKOUT 


CAUTION 


Use extreme care during initial testing and all 


subsequent 


maintenance of 


this Frequency 


Counter. While this device is designed for maximum 
safety, never lose respect for the high voltage 
present in this unit. Protect yourself always against 
lethal or severe electric shock. 


The purpose of the “Initial Checkout” section of the Manual 
is to make sure your Counter operates properly and will not 
be damaged as the result of an assembly or wiring error. A 
transistor or integrated circuit, for example, could be 
destroyed instantly by a short circuit that causes excessive 
current. 


Refer to Figure 2-1 (fold-out from Page 29) for the location 
of components mentioned in this section. 


(|) Examine all chassis mounted parts to make sure they 
are properly mounted and connected. 


() Be sure no bare wires are touching any components or 
the chassis. 


( ) Push the Power switch to the OFF position. 


NOTE: {f a VTVM or other meter is available, make the 
following “Resistance Checks” and “Noltage Checks.” If a 
meter is not available, proceed to “Display Checks." 


RESISTANCE CHECKS 


These resistance checks are to make sure there are no short 
circuits in any of the three power supply branches. DO NOT 
plug in the line cord until instructed to do so in the 
*Noltage Checks” section which follows. 


‘( ) Set your ohmmeter on the RX10 scale (or the next 
scale higher than RX1). 


( } Connect the common lead of your chmmeter to the 
contol solder lug on the back of the INPUT 
connector. 


NOTE: The resistances in the following steps are the 
minimum desired. If the resistance readings are significantly 
less, the reason (such as a short circuit caused by a solder 
bridge between foils) must be determined and corrected 
before proceeding. As some ohmmeters use the “common” 
lead as the positive lead, try reversing your ohmmeter leads 
if you do not get the designated resistance readings. 


( ) Refer to Figure 2-2 and touch the ohmmeter probe to 
the foil at point G). The meter reading should be 30 
Qor more. \o0 


( ) Touch the ohmmeter probe to the foil at point (2). 
The meter reading should be 100 Nor more. ting 


(} Touch the chmmeter probe to the foil at point @). 
The meter reading should be 100 kQ or more. \ao% 


( ) If the above resistance checks are satisfactory, proceed 
to the “Voltage Checks” section. 


HBATHEITS 


VOLTAGE CHECKS 


Use a high input impedance voltmeter to check the voltages 
in this section. 


In the following steps, if the Counter does not operate as 
described, immediately unplug the line cord and refer to “In 
Case of Difficulty,” on Page 36. Correct the problem before 
Proceeding with the “Initial Checkout.” 


DANGER: Whenever the line cord is connected to an AC 
outlet, dangerous voltages will be present, even when the 
switch is in the OFF position, Except when an insulated tool 


és used, do not handle or work on this instrument when the 
covers are removed until the line cord has been 
disconnected, Refer to “High Voltage Areas” Figure 2-3. 


( } Push the Power switch to the OFF position, 
( ) Push the RANGE switch to the kHz position. 


( ) Plug the line cord into an AC outlet of the proper 


voltage (120 or 240 VAC), 


Connect the common lead of your voltmeter to the 
control solder lug on the back of the INPUT 
connector. - L 


() 


Refer to Figure 2-2 and touch the voltmeter probe to 
the foil at point @; then push the Power switch to 
the ON position. If the meter reads between +4-3/4 
volts and +5-1/4 volts, the circuit is operating 
Properly. If the meter reads higher than +5-1/4 volts, 
IMMEDIATELY push the Power switch to OFF, as a 
higher voltage may destroy the IC’s within seconds. 
Refer to the “In Case of Difficulty” section on Page 
36 and clear the problem before proceeding. 


Similarly, check the voltage at point @), which 


should be within 5% of +15.2 volts. 5 


Check the voltage at point @), which should be 
within 10% of +100 volts. ¢ / 


() 


() 


( ) Disconnect the voltmeter. 
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DISPLAY CHECKS 
Refer to Figure 2-1 for the following steps. 


{ wy With the line cord unplugged and the Power switch 
OFF, use the white alignment tool and tum both the 
INPUT COARSE and the INPUT FINE controls to 
midrange (the center of their rotation). 


Push the Range switch to the kHz position. 


Connect the line cord and push the Power switch to 
ON. The five display tubes should light and all tubes 
should then reset to zero within approximately two 
seconds, 

() Push the Range switch to the MHz position. The 
display tubes should all remain at zoro. 

(4 Push the Power switch to OFF and unplug the line 
cord. 


Connect the test cable to the INPUT connector as 
shown. 


() 


Connect the inner lead of the test cable to the TP 
OUTPUT (test point) on the rear chassis lip as shown 
in the inset drawing. The shield lead is not connected. 


() 


Refer to the insat drawing of Figure 2-2 and use the 
white alignment tool to rotate the TP LEVEL control 
fully clockwise. 


() 


Plug in the line cord, push the Power switch to ON 
and push the Range switch to MHz. If the frequency 
thading is NOT 01.000 MHz, slowly turn the INPUT 
COARSE control until the display tubes indicate 
approximately 1.000 MHz. 


aa) 


NOTE: If your Counter performs as described, disconnect 
both the line cord and the input cable and proceed to “Final 
Assembly.” If it does not perform as described, or if the 
OVER (overrange) lamp is lit, disconnect the line cord and 
refer to the “In Case of Difficulty” section on Page 36. 
Correct the problem before proceeding. 
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. _ PICTORIAL 2-7 
Refer to Pictorial 2-7 for the following steps. 


{ ) Refer to Detail 2-7A and remove the five 6-32 x 5/16" 

i screws which hold the circuit board to the chassis at 
ARP, AR, AS, AT, and AU. Do not remove the screw at 
AG. 


( ) Refer to Pictorial 2-7 and slide the chassis into the 
cabinet shell. 


() Install six #6 x 3/8” sheat metal screws through the 
cabinet shell and into the rear panel at BG, BH, BJ, 
BK, BL, and BN. 


‘ ( } Refer to Detail 2-7B and install 6-32 x 5/16” screws 
through the cabinet shell, chassis, and into the circuit 
) ‘AR) board spacers at AP, AR, AS, AT, and AU. 


( } Install a #6 x 3/8” sheet metal screw through the 
cabinet shell and into the chassis at AN. 


This completes the assembly of your Frequency Counter. 
Proceed to the “Calibration”’ section. 


Detail 2-7A 


Sata asa co 
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6-32 x 5/16" 
SCREW 
#6 x 3/8" 
#6 x 3/8" SHEET METAL 
SHEET METAL SCREW 
SCREW 
Detail 2-7B 


.CALIBRATION 


This section of the Manual contains two calibration 
procedures. If you have access to a reliable frequency 
counter and/or an accurate frequency generator, proceed.to 


the “With Instruments” procedures on Page 34. If these * 


instruments are not available, proceed with the following 
“Without Instruments” procedure. 


The accuracy of your Counter depends to a great extent 
upon the care and accuracy that you exercise in performing 
the following steps. If at any time you do not obtain the 
results called for in a step, refer to the “In Case of 
Difficulty” section on Page 36 to correct the problem. 


Without Instruments 


IMPORTANT: Most communications receivers and standard | 
{AM) broadcast receivers, especially those with a built-in 
antenna coil, have sufficient sensitivity to produce the 
audible difference frequency called for in the following steps 
with the cabinet shell remaining on your Counter. However, 
if you are unable to hear the difference frequency, try 
another receiver and/or remove the cabinet shell from your 
Counter before you assume there is a difficulty. 


(|) Turn the Counter on and allow it to warm up for 30 
minutes. This is MOST IMPORTANT for an accurate 
calibration. 


Push the RANGE switch to the MHz position. 


() Remove the test cable from the counter INPUT 


connector, if it is not already done. 
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OSCILLATOR 


1€17 


CLOCK OSCILLATOR . 


Your Counter will be calibrated by using a radio receiver to 
compare the frequency of the Counter’s 1 MHz clock 
oscillator with an accurate radio frequency. Signals from a 
radio station and from your Counter will be_received 
simultaneously, and adjustments will ba made as described. 
later. The radio station signal can be received by two 
different methods. Select one of the methods and calibrate 
the oscillator, 
1. If you have a general coverage communications 
receiver, use its AM mode. For best accuracy, tune it 
to the highest WWV station frequency (25, 20, 15, 10, 
or 5 MHz) receivable at a satisfactory volume in your 
area. Temporarily connect an insulated, unshielded 
wire to the receiver antenna connection and lay the 
wire over the oscillator section of your Counter in the 
area shown in Figure 3-1. 


A steady tone should be heard which will probably pulsate 
from one to several times each second. If you do not hear 
the tone, remove the cabinet shell and place the insulated 
wire near 1C21. This should make the signal audible. 


SECTION 


{ 


Figure 3-1 


) 


) 


Broadeast AM radios can be used by tuning in a 
station of medium volume and connecting a 
temporary additional antenna and laying it over the 
oscillator section of the Counter at the location shown 
in Figure 3-1. A portable AM broadcast radio can also 
be used by holding it so its antenna is close to the 
Counter oscillator section. If the tone of the Counter 
oscillator is not heard, remove the Counter cabinet 
shell and bring the temporary antenna wire close to 
1C17 and 1€18, or hold the portable radio within 
about 2” of these IC’s, . 


When the pulsating tone is heard, refer to Figure 3-2 
and insert the screwdriver end of the white alignment 
tool into hole TIME BASE OSC on the rear chassis lip 
and into the piston trimmer capacitor. 


Engage the end of the alignment tool in the screw slot 
of the trimmer. Then turn the screw in the direction 
which reduces the frequency of the pulsations, When 
the pulsations cease and a steady tone is heard, the 
adjustment is correct. Carefully withdraw the 
alignment tool. 
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INPUT SENSITIVITY . ‘ 
Refer to Figure 3-2 for the following steps. 
NOTE: In the following steps the terms clockwise and 


counterclockwise are used as you view the rear panel from 
the back of the instrument. 


() 


() 


T.P. OUTPUT 
PIN 


=] 

; HEATH COMPANY 
CAUTION: DISCONNECT BENTON HARBOR, MICHIGAN 
LINE CORD BEFORE MODEL 1B-1100 
REMOVING COVER 120/240 VAG S0/60 HZ 


15 WATTS 


WIRED FOR 120 VAC 


INPUT SENSITIVITY ON GOTTOM 
OFINE ADs OcoaRsE ADJ 


WIRED FOR 240 VAC 


200-647-1 


(NPUT OOtal TSGOW 
YMBLNNOS AONENDSsa LIMHLYAH (=) 


RANGE 


Figure 3-2 


screwdriver end of your white alignment tool to 
adjust the INPUT COARSE control until this 
reading appears. 


{ ) 6. Turn the TP LEVEL control counterclockwise very 
slowly until the 1 MHz reading just disappears or 
changes to a lower number, 


1. Be sure the TP LEVEL control is fully clockwise 


() 7. Readjust the INPUT COARSE control very slowly 


PUT FINE trol is at mid a 
and the INPUT FINE control is at midrange. until the 1 MHz reading is again obtained, 


2. Connect the test cable to the INPUT connector of 


the Counter. ( ) 8. Repeat steps 6 and 7 until the TP LEVEL control is 
turned as far counterclockwise as possible and the 
3. Connect the inner lead of the test cable to the TP counter still displays 1 MHz. 
OUTPUT pin. (The shield lead requires no 
connection). ; { ) 9. Repeat steps 6, 7, and 8 using the INPUT FINE 
control. 


4. Push the RANGE switch to MHz. 


- "This completes the calibration of your Frequency Counter. 


5. If a reading of 01.000 is not displayed, use the Proceed to the “Operation” section on Page 35. 
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With Instruments 


The accuracy of your Counter depends to a great extent 
upon the care and accuracy that you exercise in performing 
the following steps. These steps are designed to be used with 
precision equipment to calibrate the clock and the input 
sensitivity of your Counter. If at any time you do not obtain 
the rasults called for in a step, refer to the “In Case of 
Difficulty” section on Page 36 to correct the problem. . 


NOTE: In the following steps, the cabinet shell should 
remain on the Counter. 


{ ) Turn the Counter on and allow it to warm up for 30 
minutes, This is MOST IMPORTANT for an accurate 
calibration. 


INPUT SENSITIVITY 


This adjustment requires the use of a signal generator with a 
continuously variable output from 25 mV to 0.5 volt rms, 
capable of generating at least a 1 MHz signal. 


Refer to Figure 3-3 (fold-out from Page 30) for the 
following steps. 


( ) 1. Connect the test cable to the INPUT connector of 
the Counter. 


2. Connect the Counter test cable to the output of the 
signal generator, 


3. Select a frequency between 1 MHz and 30 MHz, 
Set the signal generator output voltage to 
approximately 0.5 volt rms. 


4. If the Counter does not indicate this frequency, use 
your white alignment tool and adjust the INPUT 
COARSE control (see Figure 3-2 on Page 33) until 
the correct frequency is displayed. 


5, Reduce the signal generator output voltage until 
the display becomes unstable or goes to zero. 


6. Slowly readjust the INPUT COARSE control to 
again obtain a correct display. 


7. Repeat steps 5 and 6 until you reach the smallest 
signal generator output voltage that still produces a 
correct display on the Counter. 


8. Repeat steps 5, 6, and 7 using the INPUT FINE 
control, 


NOTE: The TP LEVEL control is used only to vary the 
signal level at the TP OUTPUT during the “Calibration 
Without Instruments.” 


CLOCK 


This calibration can be performed with either a frequency 
counter and a signal generator (capable of a 1-30 MHz, 250 
mV" output) or with a known, stable, laboratory standard 
frequency. Determine which of these methods you will use. 
Then complete the steps under the appropriate heading. 


Calibration With a Frequency Counter and 
Signal Generator 


Refer to Figure 3-4 (fold-out from Page 30) ‘for the 
following steps. 


NOTE: The accuracy of your Counter, for this type of 
calibration, is dependent on the accuracy of the test 
frequency counter. 


( ) Connect the test leads of the test frequency counter to 
the output terminals of the signal generator. 


() Also connect the test leads of your Counter to the 


output terminals of the signal generator. 


Press the RANGE switch to the kHz position for 
maximum resolution. 


() 


Set the signal generator to any convenient fregency 
between 1 MHz and 30 MHz at 250 mV to 500 mV 
output 

( } Use the white alignment tool and adjust the TIME 
BASE OSC capacitor (see the inset drawing on Figure 
3-4, fold-out from Page 30) until your Counter 
indicates exactly the same frequency as the test 
frequency counter. 


( ) Disconnect the test leads. 


This completes the calibration of your Frequency Counter. 
Proceed to the “Operation” section . 


Calibration With a Known Laboratory 
Standard Frequeiicy 


NOTE: It is essential that the known frequency source 
(frequency of your choice between 1-30 MHz) be absolutely 
stable. The accuracy of this type of calibration is entirely 
dependent on the accuracy of this known frequency. 


HEATER IT' 


( ) Connect the known frequency to the test cable of the 
Counter. 


() Push the RANGE switch to the kHz position for 
maximum resolution. NOTE: If the frequency is 100 
kHz or higher, the overrange lamp will be lighted. 
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( ) Use the white alignment tool and adjust the TIME 
BASE OSC capacitor until the known frequency is 
exactly indicated on your Counter. 


This completes the calibration of your Frequency Counter, 
Proceed to the “Operation” section . 


OPERATION 


Refer to Figure 3-5 (fold-out from Page 41) for a description 
of the display, control, and adjustment functions. 


CAUTION: Use ONLY the center conductor of the input 
lead of your Counter to check the frequency of an ac line 


voltage. Connecting the ground input lead to the “hot” 
(ungrounded) side of an ac line may result in a blown fuse 
and/or damage to your Counter, 


CONTROLS 


This Frequency Counter has only two controls: the Power 
ON/OFF switch and the MHz/kHz Time Base switch. The 
Time Base switch selects a 1 millisecond time base in the 
MHz position, or a 1 second time base in the kHz position. 


INPUT PROBES AND CABLES 


Any standard 10 megohm oscilloscope probe can be used 
with this Counter. Refer to the Maximum Input Voltage for 
the maximum AC voltage that can be applied to tha INPUT 
of the Counter at various frequencies, Note that even though 
the input of the Counter is AC coupled, the DC input level is 
limited to 200 volts, 


When you connect your Counter to a transmission line, 
make sure that the ling is properly terminated (low standing 
wave ratio) to avoid possible damage to the equipment 
under test. % 


READING THE COUNTER 


CAUTION: Avoid any excessive voltages that could damage 
your Counter. Refer to the Maximum Input Voltage for 
maximum safe input voltages at various frequencies. 


Maximum Input Voltage 


Up to a frequency of 10 kHz, the maximum permissible 
input voltage is 150 volts rms. At frequencies above 100 
kHz, the maximum input voltage must be derated according 
to the following graph. 


200 
175 
150 
125 
100 lozv | 


54V 
” 
”| y 24. 7V 
1Hz 10Hz 10kHz = l00kHz2 MHz LOMHZz 

30MH2 


MAXIMUM INPUT VOLTAGE DERATING CURVE 


Unknown Frequencies 


To measure an unknown frequency, push the Power switch 
to ON-and the Range switch to kHz. Allow the Counter to 
reset to zero. Then apply the unknown frequency to the 
counter input. If the OVER (overrange) lamp lights up, the 


«frequency is higher than 99.999 kHz and the Range switch 


should ,be pushed to MHz. If the display then constantly 
changes in a random manner, the frequency is higher than 
the Counter’s capability, or the input level is too low. 


The Display 


Frequencies lower than 100’ kHz can be read directly to a 
resolution of +1 Hz in the kHz position of the Range 
switch, Frequencies of 100 kHz and higher (within the range 
of the Counter) can be read to +1 Hz by using both Range 
switch positions. A frequency of 12,345,678 Hz would be 
displayed as follows: 


Range Overrange 
Switch Display Lamp 
MHz = 12.345 Off 

kHz 45.678 On 
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IN CASE OF DIFFICULTY 


This three-part section gives suggestions for locating and 
resolving difficulties. 


The first_ part, “General Troubleshooting Information,” 


deals with difficulties which exist upon completion of the 
assembly of your kit, and is primarily directed to soldering 
and assembly problems. 


The second part consists of a “Troubleshooting Chart,” 
which gives difficulties and likely causes. 


The third part, “Important Wave Shapes,” contains charts 
with significant waveforms. 


If the above checks do not locate the problem, the difficulty 
may be a component. Read the “Circuit Description’ (Pages 
42 through 45) and refer to the Schematic Diagram 
(fold-out from Page 55) to help you determine where the 
trouble is. 


NOTE: In an extreme case where you are unable to resolvea 
difficulty, refer to the “Customer Service” information 
inside the rear cover of the Manual. Your Warranty is 
located inside the front cover . 


GENERAL TROUBLESHOOTING INFORMATION 


1. Make sure you have power at the transformer primary. 


2. Recheck the wiring. Trace each lead in colored pencil 
on the Pictorial as it is checked. It is frequently 
helpful to have a friend check your work, Someone 
who is not familiar with the unit may notice 
something consistently overlooked by the kit builder, 


3. Most problems result from poor connections and 
soldering. Use a magnifying glass and check all solder 
connections to be sure they are soldered as described 
in the “Soldering” section of the “Kit Builders 
Guide.” Also check for bits of solder, wire ends, or 
other foreign matter which may be lodged in, the 
wiring. Look for solder bridges between circuit board 
foils. Compare your foil pattern‘with the “X-Ray 
Views" on Pages 46 and 47. Many troubles can be 
eliminated by reheating all connections to make sure 
they are soldered as described in the “Soldering” 
section’of the “Kit Builders Guide.” 


4. Make sure that the proper transistor has been installed 
at each location and that each lead is in the proper 
hole. 


5. Press each integrated circuit into its socket so that 
each pin will make a secure connection. Be sure that 
each IC pin is properly installed in its socket and not 
bent out or under the IC. 


6. Check each IC to make sure its index mark matches 
the half-circle on the circuit board, 


7. Check the values of the parts. Make sure the proper 
part has been wired into the circuit at each location. 
For example, a 680 2 (blue-gray-brown) resistor could 
easily be installed in place of a 68 § (blue-gray-black} 
resistor. 


8. Check the continuity of the circuit board foils, 
including those places where a foil runs through a hok 
to connect a top foil and a bottom foil together. (Such 
a hole may also be used for mounting a component} 
If you find an open foil, bridge it through the circuit 
board with a jumper wire. CAUTION: Never run a 
drill through any circuit board hole, as this will 
destroy any foil connection that goes through the 
hole. 


9.  Arreview of the “Circuit Description” may help you to 
determine where the trouble is. 


10, The functional areas of the circuit board are shown on 
Page 54. 


Substitution 


Corresponding components of the circuitry for each display 
tube can be interchanged with the components of another 
tube. IC’s 1 through 5 can be interchanged, for example. 


If one display tube shows two digits simultaneously, 
interchange it with one of the other tubes to determine if 
the tube or the circuit is faulty. If the circuit is faulty and 
there are no solder bridges on the associated foil, 
interchange the decoder/driver IC with one of the others. 
This method can be used with other single digit problems 
and can be extended to interchanging the memory latches 
and the decade counter integrated circuits. 


Clock Circuit 


Verify that the clock oscillator and divider circuits are 
operating properly by checking the voltage at pin 12 of 
1C24. The meter should alternately indicate O volts for one 
second and then four to five volts for one second. 


Counting and Display Circuits 


As shown in Figure 3-6, a counting and display circuit 
consists of the decade counter and the associated storage 
register, decoder/driver, and display tube. A high input 
impedance voltmeter can be used to chack the logic states of 
only the memory latches, decoder/drivers, and display tubes, 
For these voltage checks, a “high” is 2.4 VDC or more, 
whereas a “low” is .8 VDC or less. 


and entra 
f ode 


NOTE 2 


DECIMAL VALUE 
NOTE 14 WHEN HIGH 


QA QB Qc Qn 
DECADE COUNTER 


(c14 


Figure 3-6 


The decade counters cannot be accurately checked with a 
voltmeter, as their outputs change rapidly with the count. 
The substitution method described above is one way to 
check them. 


NOTES: 


"J. Add the values of the highs to determine the decimal 
equivalent. For example, if pins 15 and 9 of IC10 are 
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high (pins 10 and 16 remain low), then the decimal 
equivalent is 5 (14+4=5). If only pin 16 is high, the 
decimal equivalent is 8. If all pins are low, the decimal 
equivalent is 0. 


2. All outputs of the decoder/driver will be high except 
one. The one output which is low will turn on the 
corresponding number in the display tube. For 
example, if pin 14 is low, number 5 will be turned on. 


EXAMPLE 


1. If tube V5 displays a “5” when you know a “3” 
should be seen, transpose 1C14 (in this example} with 
one of the other decade counters whose display is 
correct, If V5 still displays a “5,” it is reasonable to 
assume the IC is good. If the display changes to a “3,” 
the IC is probably faulty, although the original IC 
should be inserted in its socket again to make sure. 


2. If the display remains a ‘5,” check the outputs of the 
memory latch 1C10. If pins 15 and 9 are high and pins 
16 and 10 are low, then the memory latch is probably 
good (1+4=5). 


3. The decoder/driver, IC5, should have pin 14 low to 
turn on the 5 in the display tube, and all other output 
pins should be high. If pin 9 should be low, which 
turns on the 3 in the display tube, but a 5 is displayed, 
then the fault is probably in the tube and it should be 

. substituted with one of the others for confirmation. 


4. — If the foregoing checks are all indicative of a “'6,’” 
then it is reasonable to assume that the difficulty lies 
ahead of the counting and display circuits. 


CIRCUIT BOARD MAINTENANCE 


To obtain access to the foil side of the circuit board for 
maintenance, follow the numbered steps: 


1, Remove the cabinet shell. 


2. Unsolder and remove the black wire from the TP 
output solder lug on the inside of the rear panel. 


3. Remove the mounting hardware which secures 012 to 
the inside of the rear panel. 


4. Carefully slide the circuit board from under the back 
of the output connector and tum the board up on 
edge, as when you connected the transformer leads. 


5. When you reinstall the circuit board, remember to 
again push the white wire from the input connector 
down against the board. 


One readout does not reset to 
zero with the input shorted. 


Readouts will not reset to zero 
in the kHz or MHz range. 


Counter functions normal in MHz 
range but not in kHz range. 


Display tubes will not light. 


One or more display tubes will 
not light. 


One display tube does not indicate 
correct numeral from known frequency 
source, 


Counter resets to zero but will 
not count, 


OVER (overrange) lamp does not 
function or is on continuously. ~, 


Counting sequence is displayed 
during gating. - 


Decimal point does not light. 


One or more display tube numbers 
on at ail times. 


Check associated decade counter, 
memory latch, and decoder/driver IC’s, 


+100-volt supply (D7 and transformer). 
Check for a solder bridge on the 100-olt 
line. 

Check associated tube pins, 

memory latch (IC6 through 1C10) 

and decoder/driver IC's (I1C1 

through IC5). 


Check associated decade counter, 
memory latch, and decoder/driver 
IC’s. 


Range switch not firmly pressed to 
correct position. 

Insufficient amplitude of input 
signal. 

Transistors 0.1 through Q7. 


Transistor Q10. 
1€22, 


Resistor R22. 
Interchange tube V3 with another 
display tube. 


Cheek for solder bridge on associated 
tube foil and decoder/driver. 

Open foil between two IC pins 

in the counting and display circuit. 
Poorly soldered connection in 

the counting and display circuit. 


Numbers displayed with input 
open, but zeros displayed with 
input shorted. 


Random count with input cable 
disconnected. 


Sensitivity reduced after warmup. 


All display tubes show all 
10 numbers at once, 


+65 volt supply too high. 


IMPORTANT WAVE SHAPES 


This section presents wave shapes that should be present at 
various points in your Frequency Counter. The wave shapes 
are line drawings of photographs of the graticule of a 
Textronix Model 547 Oscilloscope. A low capacity X10 
Probe was used and the oscilloscope. was set for .1 


1¢ 15 


Pin 14 


5 ps/Div. 
1 MHz clock. 


1C17* 


Pin 11 

.5 ms/Div. 
divided clock 
pulse, 
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Push the white wire between hole J 
and the input connector down against 
the circuit board, 


Scrape paint under BNC connector 
on back of panel. 


Failure to allow 30-minute warmup 
prior to initial adjustment. 


. 5 volt supply. 
2. 12, 013, D5, D6, Q11. 


volt-per-division. The time base is indicated for each 
drawing. Use the MHz position of the Range switch. All 
wave shapes are approximately 3.5 to 4.5 volts. The bottom 
horizontal tines of the wave shapes represent approximately 
Oto .4 volts, 


ag 
Collector 
-2 ms/Div. . 
memory 
transfer pulse. 
as 
Collector 
5 ms/Div. 


Positive 
reset pulse, 
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Pin 11 

5 soc/Div. 
divided clock 
pulse. 


Pin3 
5 ms/Div. 
1 ms clock 
pulse. 


1¢ 20 


1C25% 


1c 23 


Pin 11 

-5 ms/Div. 
negative 
reset pulse. 


“The waveform may be notched 
at the top. This is normal. 


SPECIFICATIONS 

Frequency Range ..... 2-0 Cee tenes 1 Hz to over 30 MHz. 

Accuracy. ee ee +1 digit + time base stability. 

Sensitivity (after 30-minute warmup) .........-.- 100 mV ems typical, 
250 mV rms maximum , 

GateTime «6. we te et . 1 millisecond or 1 second; with automatic reset. 

Input Impedance... 2... 2-0 ee rarer 1 MO, shunted by less than 20 pF. 

Maximum Input Voltage ...... ae ee 150 V rms to 100 kHz. Derate 48 volts per decade above 
100 kHz. (Maximum DC input is 200 volts.) 

Time Base Frequency 2. 0 ee tt ee see 1 MHz. 

Time Base Stability (After 30-minute warmup} ...... <43 PPM between 22°C and 37°C. 
<1 PPM/Month after 30 days operation. 
<+20 PPM between 10°C and 40°C. 

Front Panel Indications 2... 0 ee ee Five 10-numeral, cold-cathode tubes, plus a neon lamp for 
Overrange indication, 

Rear Panel ...... pe ee ee wee Time Base Ose adjustment, TP Level control, TP Output 
terminal. 

FrontPanelh 60. ee te es Power OFF-ON switch, Range MHz/kHz switch, and BNC 
Input connector. 

Ambient Temperature Range .. 2.0 ee ee ee Storage — 55°C to 80°C. 
Operating 10°C to 40°C. 

Power Requirements .... 2.2. 0e ees ee eres 110-130 or 220-260 Vac, 50/60 Hz, 15 watts. 

Dimensions... 6 2 ee ee te te ee et 7-1/4" wide x 3-1/8" high x 9-1/4” deep. 

Not Weight 22. 2 et es 4 pounds. 


The Heath Company reserves the right to discontinue 
instruments and to change specifications ati any time 
without incurring any obligation to incorporate new features 
in instruments previously sold, 


FRONT PANEL VIEW DISPLAY TUBES 


The Range 


Switch determines 
whether kHz or MHz are displayed 
to the left of the decimal point. 


POWER SWITCH 


Turns the counter ON and OFF. 


0 OllOlO}0 


HEATHKIT FREQUENCY GOUNTER 
MODEL 19-1100 


RANGE SWITCH . 


Select the kHz or MHz range. 


present position. 


REAR PANEL VIEW 


OVERRANGE LAMP 


Indicates when the frequency being 
counted is too high to be displayed 
with the RANGE switch in its 


INPUT CONNECTOR 


TP OUTPUT 


Provides an external connection for 
test and alignment procedures. 


TP LEVEL 


HEATH COMPANY 
BENTON HAREOR, MICHIGAN 
MODEL 18-1100 
120/240 VAC 50/60 HZ 


15 WATTS. 


IQ] cavTION. oIscoNnecT 
RINE CORD BEFORE 
REMOVING COVER 


WIRED FOR 120 vac 


INPUT SENSITIVITY ON BOTTOM 


WIRED FOR 240 VAC} rine aos Ocoanse aos 


LINE CORD 
AND STRAIN 
RELIEF 


Provides an oxternal access 
for adjustment of the 
sensitivity. 


Figure 3-5 


INPUT SENSITIVITY 
(Right, front comer of bottom) 


Provides an external access point 
for adjustment of the TP LEVEL 
(test point level) control. 


TIME BASE OSC 


Provides an external access point 
for adjustment of the TIME BASE 
OSCILLATOR capacitor. 


point 
input 


PULSE RELATIONSHIPS OF THE GATING, MEMORY, AND RESET CIRCUIT 


TRUTH TABLE 
(EACH GATE} 


INPUTS 
A B 


‘OUTPUTS 


MHz WAVEFORMS 


j 
A OUTPUT PIN 12 COUNT COUNT COUNT COUNT 
Ic18 GATE SIGNAL ——— ss PL ------- 


' 
' 
L MSEC msec | 200 Ms EC +1 
D OUTPUT §{ 
PINVD ICI f J Ld Pd Ld Le 


INVERTED ! -- 
GATE SIGNAL l | I 
PIN 8 1C23C 
RESET (1ST DCU AND. 


1 
OVERRANGE? — yf.” 
PIN 11 16230 ' 
H 
RESET (2,3,4,5, DCU) \ 
_ 


COLLECTOR OF Q8 ' 


PIN 8 Ic21c 


. t .3pHSEC 

APPROX. 
TRANSFER _ . PULSE 
COLLECTOR OF Q9 7 


kHz WAVEFORMS 
Q OUTPUT OF 
1C24A COUNT COUNT COUNT COUNT COUNT 


Dourpur fal SECwtal SECH 
i 


PIN 11 1€20 r iT r n [ 
t 5 J l | 


RESET (1ST DCU | l l l 
AND OVERRANGE} 


RESET(2,3,4,5, | J _I Li L 
ocwl 
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‘ 


TRANSFER LW Ul | Ll | | l 
COLLECTOR OF Q9 . 


Figure 4-1 


PULSE RELATIONSHIPS OF THE FIRST DECADE COUNTER 


1 2 3 4 5 iJ 7 8 J 10 
PIN 12 
1c25 i j I I 
| | I I 
PIN 8 
1025 i | I I 
| | l I 
PIN 15 | 
1C26A 1 i 
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CIRCUIT DESCRIPTION 


Refer to the Block Diagram (fold-out from Page 45) and to 
the Schematic Diagram (fold-out from Page 55) while you 
read this “Circuit Description.” 


GENERAL 


Your Heathkit Frequency Counter includes a 1 MHz clock 
and scaler that produces an exact time base of 1 second or 1 
millisecond. This time base controls all of the gating circuits 
and determines the overall accuracy of the Counter. 


The output of this clock and scaler circuit is applied to the 
reset, gate, and memory circuits to reset the counters, gate 
the first decade counter for a precise period, and to transfer 
the count to the decoder and display tubes, 


The input amplifier and Schmitt trigger circuits accept and 
shape the input signal into a squarewave, and then apply this 
signal to the first decade counter. When this counter is 
turned on, the pulses from the input and shaper circuits are 
counted in BCD (Binary-Coded-Decimal) logic, with each 
tenth pulse passing to the next decade counter. The outputs 
of the decade counters are in the 1-2-4-8 or “natural” binary 
code. 


When the transfer pulse is applied to the memory latches, 
they accept the accumulated BCD count from the decade 
counters and hold this count at their outputs until the next 
transfer pulse. The outputs are connected to the 
decoder/drivers, which translate the BCD count into a 
decimal count and turn on the proper numbers in the 
display tubes, Any tenth pulse from the-fifth decade counter 
triggers the overrange detector and readout circuit to cau: 
the overrange (Over) lamp to light. The reset pulse occurs 
after the transfer pulse and resets the counters to zero for 
the next counting cycle. n 


INPUT CIRCUIT 


The input circuit consists of a network of capacitors, 
resistors, transistors, and diodes that function as follows: C1 
removes any dc component from the applied input signal. 
C2 prevents attenuation of high frequency signals, and R2, 
D1, and D2 prevent overloading of the input transistors. 


Input transistors O1 and Q2 are direct coupled with 100% | 


negative feedback. These transistors provide wide band- 
width, high input impedance, low output impedance, and a 
gain of near unity. 


Transistor Q3 is an amplifier with emitter compensation, 
and is isolated from the Schmitt trigger circuit by the 
emitter-follower configuration of transistor Q4, 


SCHMITT TRIGGER 


The Schmitt trigger circuit is a regenerative bistable circuit 
which produces a square-wave output each time it is 
triggered and reset. Schmitt trigger transistors O5 and O6 are 
emitter-coupled for current-mode operation so they will 
Produce the fast switching’ time required for operation of 
the first decade counter, Operating current for the trigger is 
set by resistor R13, while R15 sets the bias of zener diode 
ZD1 in its zener region. 


Input Sensitivity controls R3 and R6, by virtue of dec 
coupling, adjust the threshold of the Schmitt trigger circuit 
to insure that very small input signals can be measured with 
the counter. 


Emitter follower transistor O7 keeps the TTL 
(transistor-transistor-logic) in the counter circuit from 
loading the Schmitt trigger circuit, 


1Mlz CLOCK AND SCALER 


A 1 MHz crystal and gates A and D of 1C21 are used to form 
a TTL — compatible clock. Capacitors C9 and C11 provide 
the proper capacitive load for the crystal. C11 is variable to 
allow for precise calibration of the oscillator. Resistors R28. 
R29, and R31 assure efficient starting of the clock 
oscillator. Gate B of 1C21 provides buffering action between 
the oscillator and the first decade divider of the time base 
scaler. 


The scaler consists of six decade dividers. The Range switch 
selects the output from the third or sixth divider for the 
reset pulse, and either the A output of IC18 or the O output 
of IC24A for the input gating pulse. Therefore, the Range 
switch can provide either a 1-millisecond (MHz) or a 
1-second (kHz) time base for the gating, reset, and memory 
circuits. The A output of IC20 provides the transfer pulse. 


‘ 
GATING, MEMORY, AND RESET 


The gating, memory, and reset circuit controls the times that 
an input signal is gated into the counting circuits, the times 
that the accumulated information is passed from the 
counting circuits to the readout circuits, and the times that 
the counter circuits are reset to zero to begin a new counting 
cycle. 


Figure 4-1 (fold-out from Page 42) shows the pulse 
relationships of the gating, memory, and reset circuit. Refer 
to this Figure as you read the following information. 


When the Range switch is in the MHz position, the “gate 
open” signal is a 1-millisecond pulse that is obtained from 

. the A output (pin 12) of 1C18, The input signal enters the 
counters during the millisecond that the logic 1 of the gating 
signal is present on the J and K inputs of the first flip-flop of 
the first decade divider (pins 9 and 3 of 1C25). , 


The reset pulse is derived by combining the inverted gate 
signal with the output of IC17 in 1C23D. During the time 
that both the output of IC17 and the inverted gate signal 
from (C23C are high, a logic 1 at both inputs of NAND gate 
1C23D causes a logic O reset pulse to be applied to the first 
DCU {decade counting unit) and to 1C24B, the overrange 
flip-flop. This reset pulse is inverted by 8 to supply a logic 
1 reset pulse to IC’s 11 through 14. These reset pulses occur 
every two milliseconds, immediately prior to the gate 
opening. 


The transfer signal is derived by combining the reset pulse 
(pin 11 of IC23D) with the inverted gate pulse in NAND 
gate IC23A. The resultant pulse is then inverted by 1C21C. 


A transfer pulse cannot occur during a reset pulse because 
1C23B is inhibited by a logic 0 on its pin 4 from 1C21C. The 
transfer pulse can occur only when pin 4 is at a logic T and 


* during a postive-going transition at the A output of 1C20, - 


which is differentiated by C12 and R36 and applied to 
1C23B as a positive spike. 1C23B then has a logic 1 at each 
input and therefore a logic 0 output. The negative output 
spike is inverted by Q9 and the positive spike is applied as a 


transfer pulse to IC’s 6 through 10, and IC’s 22A and 22D. 


Although the reset cycle occurs every two milliseconds, the 
differentiated A output of IC20 allows the transfer pulse to 
occur only every 200 milliseconds. Therefore, 100 
count-reset cycles will occur for every memory update to 
prevent the appearance (due to the persistence of the human 
eye) of more than one lighted number in the last digit. 


When the Range switch is in the kHz position, the “gate 
open” signal is a 1-second puise that is obtained from the @ 
output (pin 12) of IC24A. 


The reset pulse is derived in the same manner as with the 
Range switch in the MHz position, except that the basic 
signals are obtained from the D output (pin 11) of 1C20 and 
the O output of IC24A. 
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The transfer pulse is also derived in the same manner as with 
the Range switch in the MHz position, except that the gate 
reset cycle now Occurs every two seconds and the transfer . 
occurs every 200 milliseconds (unless inhibited by the 
Presence of either a reset pulse or a gate-open pulse). 
Therefore, there are four transfer pulses for every gate reset 
cycle, These extra pulses, however, will have no effect on 
the readout since neither the “gate-open” nor reset can 
occur during their time duration. As a consequence, the 
same count is simply transferred four times. 


FIRST DECADE COUNTER 


Figure 4-2 (fold-out from Page 42) shows the pulse 
relationships in the first decade counter (IC25, IC26A, 
IC26B, 1C27). Refer to this Figure as you read the following 
information. 

This circuit is connected as an asynchronous BCD counter, 
and the flip-flops are triggered by negative-going pulses. 
Flip-flop 1C25 is toggled by the signal from the Schmitt 
trigger circuit. As C25 is toggled on every input pulse when 
both the J and K inputs are at logic 1, the Q output (A} goes 
toa logic 1 on the 1st, 3rd, Sth, 7th, and 9th counts, 


These pulses are then applied to the toggle input of IC26A. 
However, because of the feedback loop from © of 1C27 to 
the J input of IC26A, IC26A is inhibited on the tenth count. 
This results in the Q output of IC26A heing a logic 1 for the 
2nd, 3rd, 6th, and 7th counts. IC26B is toggled by the Q 
output of IC26A on the 4th and 8th counts. Therefore, the 
Q output of IC26B isa logic 1 for the 4th, 5th, 6th, and 7th 
counts. 


Two feed-forward loops are incorporated around 1C27, 
which is fosgled by the O output of IC25, to inhibit its 
toggling on any pulse except the 8th and the 10th count. 
This is accomplished by connecting the O outputs of IC26A 
and IC26B to the J inputs of 1C27. Asa result, 1C27 will 
toggle only when both of the Q outputs from 1C26A and 
1C26B are at logic 1. This results in the Q output of 1C27 
being at logic 1 for the 8th and 9th counts only. On the 
10th count, 1C25 toggles to a logic O at its Q output as its J 
input is a logic 0. IC26A and 1C26B will stay at logic O as 
they were not toggled. 1C27 is forced to logic O because its J 
input is at logic 0. 


Reset is accomplished by taking all clear inputs of the 
flip-flops to a logic 0, These logic levels are supplied by 
1C23D. Counting is started when the J and K inputs of 1C25 
are taken to logic 1, and inhibited when these same inputs 
are returned to a logic 0. These logic levels are supplied by 
the A output of IC18 or the O output of IC24A, as 
determined by the position of the Range switch. 
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SECOND, THIRD, FOURTH, AND FIFTH DECADE 
COUNTERS 


These counters are asynchronous BCD counters that require 
a single integrated circuit for eath decade. The main 
difference between the operation of these counters and that 
of the first decade counter is that no gating is required. This 
is because none of the subsequent counters can operate 
unless the first counter is counting and produces a 
“spillover” or carry pulse. Reset is provided by 8, and is 
initiated when the reset lines go to a logic 1 state. 


The internal operation of these circuits are similar to that of 
the first decade counter. 
OVERRANGE DETECTION 


Figure 4-3 shows the pulse relationships of the overrange 
detector. Refer to this Figure and the schematic as you read 


the following information. 


If the count passes from 99999 to 100,000, a pulse is 
produced at the D output (pin 11) of 1C14. This spillover 
toggles 1C24B, which is a standard J-K flip-flop. The K input 
of this IC is tied to logic O (ground), which causes the O 
output to latch in a logic 0 condition whenever the CP input 
is toggled. The Q output remains in this condition until a 
logic 0 is applied to the C (clear) input. 


1€22 is a quad, two-input NAND gate package used as an 
inverting data latch. The logic level at pin 1 of 1C22 will be 
inverted and transferred to pin 8 (the Q output) when pin 2 
and pin 13 are both at logic 1. A logic 0 at these inputs will 
inhibit transfer. The output of the latch is connected to tha 
base of NPN transistor Q10. Therefore the overrange lamp 
will light only when there is a logic 1 output from pin 8 of 
1C22. This results in the visual display (OVER) that 
indicates a spillover from IC14. 
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READOUT AND MEMORY LATCHES 


The four BCD outputs from each decade counter are 
connected to a memory latch (IC6, IC7, IC8, IC9, and 
1C10.) These latches transfer the signals to their outputs 
only when the transfer line goes to a logic 1. When the 
cransfer line returns to logic O, the information at the latch 
outputs is retained even though the logic level at the inputs 
may change. 


The information at the outputs of the memory latches is 
decoded into a ten-bit code by decoder/drivers IC1 through 
1C5. This information is then applied to the ten-numeral 
cold-cathode display tubes. The table of Figure 4-4 shows 
how this input signal is decoded. A logic 0 is required by 
each number for turn-on. If a code other than BCD (ora 
BCD count which exceeds 9) is received by the driver, the 
display will not register valid information. This condition 
can occur only when the Counter is first turned on. If this 
should occur, the next reset and transfer pulse will remove 
the false codes and the subsequent displays will be valid, 


POWER SUPPLY 


The power transformer is used to operate two regulated and 
one unregulated de power supplies. One of the regulated 
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supplies provides +5 volts at 700 milliamperes, while tha 
other one provides +15.5 volts at 70 milliamperes. The third, 
unregulated (half-wave) supply provides the high voltage 
(HV) necessary for the front panel readouts. 
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CIRCUIT BOARD X-RAY VIEWS 


NOTE: To determine the value (22 2, 4 iF, etc.) of one of 2, Note the identification number of the part 
these parts, you may proceed in either of the follawing (R-number, C-number, etc,}, Then locate the 
same identification number next to the part on 
the Schematic, The value, or “Description,” of 
1. Refer to the place where the part is installed tn most parts will be near this number. 
the Step-by-Step Instructions. 
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CATION CHARTS AND THE DASE DIAGRAMS. 
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CUSTOMER SERVICE 


REPLACEMENT PARTS 


If you need a replacement part, please fill in the Parts Orcer 
Form that is furnished and mail it to the Heath Company. 
Or, if you write a letter, include the: 


@ Part number and description as shown in the Parts 
List. 

@ Model number and Series number from the blue and 
white label. 

@ Date of purchase. 

@ Nature of the defect. 


Please do not return parts to the factory unless they are 
requested. Parts that are damaged through carelessness or 
misuse by the kit builder will not be replaced without cost, 
and will not be considered in warranty. 


Parts are also available at the Heathkit Electronic Centers 
listed in your catalog. Be sure to provide the Heath part 
number. Bring in the original part when you request a 
warranty replacement from a Heathkit Electronic Center. 


NOTE: Replacement parts ara maintained specifically to 
repair Heathkit products. Parts sales for other reasons will be 
declined. 


TECHNICAL CONSULTATION 


Need help with your kit?.... Self-Service?... . 
Construction?.... Operation?.... Call or write for 
assistance. You'll find our Technical Consultants eager to 
help with just about any technical .problem except 
“customizing” for unique applications. 


The effectiveness of our consultation service depends on the 
information you furnish. Be sure to tell us: 


@ The Model number and Series number from the blue 
and white label. 

@ The date of purchase. 

@ Anexact description of the difficulty. 

@ Everything you have done in attempting to correct the 
problem, 


Also include switch positions, connections to other units, 
operating procedures, voltage readings, and any other 
information you think might be helpful. 


Please do not send parts for testing, unless this is specifically 
requested by our Consultants. 


Hints: Telephone traffic is lightest at midweek. . .please be 


" sure your Manual and notes are on hand when you call. 


Heathkit Electronic Center facilities are also available for 
telephone or “walk-in” personal assistance. 


REPAIR SERVICE 


Service facilities are available, if they are needed, to repair 
your completed kit. (Kits that have been modified, soldered 
with paste flux or acid core solder, cannot be accepted for 
repair.) 


If it is convenient, personally doliver your kit to a Heathkit 
Electronic Center. For warranty parts replacement, supply a 
copy of the invoice or sales slip. 


If you prefer to ship your kit to the factory, attach a letter 
containing the following information directly to the unit: 


@ Your name and address. 

@ Date of purchase. 

® Copies of all correspondence relevant to the service of 
the kit. 

@ A brief description of the difficulty. 

-@ Authorization to return your kit C.O.D. for the service 
and shipping charges. (This will reduce the possibility 
of delay.) 


Check the equipment to see that all screws and parts are 
secured. (Do not include any wooden cabinets or color 
television picture tubes, as these are oasily damaged in 
shipment.) Place the equipment in a strong carton with at 
feast THREE INCHES of resilient packing material 
(shredded paper, excelsior, etc.) on all sides, Use additional 
Packing material where there are protrusions (control sticks, 
large knobs, etc.). If the unit weighs over 15 Ibs., place this 
carton in another one with 3/4” of packing material 
between the two. 


Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it “Fragile” on at least two sides. 
Remember, the carrier will not accept liability for shipping 
damage if the unit is insufficiently packed. Ship by prepaid 
express, United Parcel Service, or insured Parcel Post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 


HEATH 
Schlumberger 


HEATH COMPANY . BENTON HARBOR, MICHIGAR 
THE WORLD'S FINEST ELECTRONIC EQUIPMENT IN KIT FORM 


UTHO IN U.S.Ay 


May 22, 1974 


HEATHKIT ELECTRONIC CENTERS 


Units of Schlumberger Products Corporation 


ARIZONA 


PHOENIX 85017 
2727 W. Indian School Rd. 
(602) 279-6247 


CALIFORNIA 


ANAHEIM 92805 
330 E. Ball Rd. 
(714) 776-9420 


EL CERRITO 94530 
6000 Potrero Ave, 
(415) 236-8870 


LOS ANGELES 90007 
2309 So. Flower St. 
(213) 749-0261 


POMONA 91767 
1555 N. Orange Grove Ave. 
{714) 623-3543 


REDWOOD CITY 94063 
2001 Middlefield Rd. 
(415) 365-8155 


LA MESA 92041 
8363 Center Dr. 
{714} 461-0110 


WOODEANE-+HELS 91364 
22504 Ventura Blvd. 
(213) 883-0531 


COLORADO 


DENVER 80212 
5940 W. 38th Ave. 
(303) 422-3408 


CONNECTICUT 


AVON (Hartford) 06001 
305 W. Main St. (Rt. 44} 
(203) 678-0323 


FLORIDA 


HIALEAH {Miami} 33012 
4705 W. 16th Ava. 
(305) 823-2280 


TAMPA 33614 


4019-W. Hillsborough Ave. 
(813) 886-2541 


597-1412 


GEORGIA 
ATLANTA 30305 
5285 Roswell Rd. 
(404) 2524341 
ILLINOIS 
CHICAGO 60645 
3462-66 W. Devon Ave. 
{312} 583-3920 
DOWNERS GROVE 60515 
224 Ogden Ave. 
(312) 852-1304 
INDIANA 
INDIANAPOLIS 46220 


2112 E, 62nd Ave. 
{317) 257-4321 


KANSAS 
MISSION 66202 


5960 Lamar Ave. 
(913) 362.4486 


KENTUCKY 
LOUISVILLE 40243 
12401 Shelbville Rd. 
{802} 245-7811 

LOUISIANA 


KENNER 70062 


1900 Veterans Memorial Hwy. 


(505) 722-6321 


MARYLAND 


BALTIMORE 21234 
1713 E. Joppa Rd. 
(301) 661-4446 


ROCKVILLE 20852 
5842 Nicholson Lane 
{301} 881-5420 


MASSACHUSETTS 
WELLESLEY 02181 


165 Worcester Ave, 
(617) 237-1510 


MICHIGAN 


DETROIT 48219 
18645 W. Eight Mile Rd. 
(313) 535-6480 


E. DETROIT 48021 
18149 E, Eight Mile Rd. 
{313} 772-0416 


MINNESOTA 


HOPKINS 55343 
101 Shady Oak Rd. 
(612} 938-6371 


MISSOUR) 


ST. LOUIS 63123 
9296 Gravois Ave. 
(314) 638-5100 


NEBRASKA 


OMAHA 68134 
9207 Maple St. 
(402) 391-2071 


NEW JERSEY 


FAIR LAWN 07410 
35-07 Broadway (R#4) 
{201} 791-6935 


NEW YORK 


IHERST (Buffalo) 14226 
76 Sheridan Drive 
(716) 835-3090 


JERICHO L,I. 11753 
15 Jericho Tumpike 
(516) 334-8181 


NEW YORK 10036 
35 W. 45th St. 
(212) 765-4590 


N. WHITE PLAINS 10603 
7 Reservoir Rd. 
(914) 761-7690 


ROCHESTER 14626 
1384 Long Pond Rd. 
(716) 227-4750 


* IN ALASKA: 
Authorized Dealer 
Yukon Radio Supply Corp. 
3222 Commercial Drive 
Anchorage, 99501 
(907) 277-1497 


OHIO 


CLEVELAND 44129 
6444 Pearl Rd. 
{216} 886-2590 


COLUMBUS 43229 
2500 Morse Rd. 
(614) 475-7200 


WOODLAWN 45125 
10133 Springfield Pike 
(513) 771-8850 


PENNSYLVANIA 


FRAZER (Philadelphia) 19355 
630 Lancaster Pike 
{215} 647-5555 


PHILADELPHIA 19149 
6318 Roosevelt Blvd, 
(215) 288-0180 


PITTSBURGH 15235 
3482 Wm. Penn Hwy. 
(412) 824-3564 


RHODE ISLAND 


WARWICK (Providence) 02886 
558 Greenwich Ave. 
(401) 738-6150 


TEXAS 


DALLAS 75201 
2715 Ross Ave, 
{214} 826-4053 


HOUSTON 77027 
3705 Westheimer Rd. 
{713} 623-2090 


WASHINGTON 


SEATTLE 98121 
2221 Third Ave. 
{206} 682-2172 


WISCONSIN 


MILWAUKEE 53216 
6215 Fond du Lac Ave. W. 
(414) 873-6250 


Heathkit Worldwide 


AUSTRALIA 


Schlumberger Instrumentation Aust. Ltd. 


112 High St St 4 * 


Kew, V' 
(Ta, geass) 


Suite 7, P&M Bidg. 

134 Willoughby Rd. 
‘Crows Nest, N.S.W¥, 

{Tel. 439-7650) 


AUSTRIA 
Schlumberger Ovarscas Gmbh 
A-1120 Wien # 
Meidlinger Hauptstrasse 46 
Vienna Xt 


BELGIUM 
Heathkit Electronic Center 
Avenue Du Globe 16-18 % 
B-1190 Brussols 
{Tel. 52-0770) 


BRAZIL 
Blucil 
Al Barso De Limeira 1180 * 
01202-Sao Paulo 


CANADA 
Heath Company 
1480 Dundas East Highwey * 
Mississauga Ontario 
(Tel. {416) 277-3191 


Hesthkit Electronic Conter 
705 Layendre St. East 
Montreal, Queboc 

(Tel. a) 384-9160) 


Heathkit Electronic Canter 

966 Marfvolo At Carling 
tarlo 

ae net 3 720-3731) 


Heathkit Electronic Center 
3058 Kingsway 


Vancouver, B.C, 
{Tel. (606) 437-7626 


Heathkit Electronic Cantor 
12863 97th Street 
Edmonton, Alberts 

(Tel. 1403) 476-0331) 


COLOMBIA 
Honrlk A. Langobook & Kier Ltd. 
Apartado Aareo 6287 # 
Carrera 7 No 48-59 
Bogota 1, D.E. 


CYPRUS 
 Phasorins 
16-6 Makerlos Avenue 
Nicosia 


DENMARK 
Dansk Mini Radio * 
57-69 Nr. Forimagsgade 
DK-1364 Copenhagen 


ENGLAND 
Heath Gloucester Ltd. 
Gloucester, GL 2 6EE * 
(Tal. (048) 29451 


Heath Electronic Center 
233 Tottenham, Court Rd. 
London 


FINLAND 
Finnklt 
Kaisaniamenkats 44 * 
00100 Helsinki 10 


FRANCE 
Honthkit Electronic Center 


‘Office & Warohousa: 
47 Rue de ls Colonie * 
F-78013 Paris 
fra. 588-2681) 
Retail Store: 


84 Blvd. Saint-Michel 
F-76 Paris 


GERMANY 
Heathkit Garate GmbH 


6079 Sprandlingon-bal i Prenkturt/Moln * 


Robert Bosch Strasse 32- 
Postfach 220 
(Tal. (6103) 1077) 


GREECE 
Kostas Korayannis 
18 Ermou Street 
Athens 126 


HOLLAND 
Heathkit Electronic Cantar 
Pieter Caland Laan 106-110 # 
Amsterdam Osdorp 
(Tel, 101297) 


ITALY 
Larir International S.p.A. 
Viale Pramuda 38A # 
Milon 


JAPAN 
Sony Treading Corp. 
3-5 Akasaka 1-Chome * 
Minsto-Ku 
Tokyo 107 


KOREA 
Asia Science & Company 
International P.O. Box 1250 


24-23, 1 Ka Choongmoo-Ro Choong-Ku 


Saoul 


LEBANON 
Projects Consulting Engr. 
P.O, Box 5281 
Bechara Khoury Avenue 
Hatem Building 
Beirut 


MEXICO. 

Maxitek, SA. 

Eugenia 408 Deptos 1 ¥ 5 # 
-  Moxico 12, DF-- 


NEW ZEALAND 
Elekon Overseas Ltd. # 
P.O. Box 5146 
7-9 Kirk St. 
Auckland 2 


NORWAY 
Heuer Radio A-S 
PB 6688 Rodiokka 
Oslo & 


PERU 

~-.,Electronic Supply SM, 
P.O. Box 5091 
Corrao De Miraflores 
Lime 


PHILIPPINES 
Guovera & Sons Inc, 
Communicstions Div. 
250 Buendis Ave. 
Makatl (Manila), Rizal 


PORTUGAL 
Pinto Leite Co, Ltda. 
Ruo de Santa Antonio 107 
Porto 


Pinto Leite Co. "Ltda. 
Rug Damiao de Gols 45 
Alpes, Lisbon 


PUERTO RICO 
Electronics of Puerto Rico, Inc. 
468 Francia St. 
Hato Rey, PR 00017 


SINGAPORE & 

MALAYSIA 
Mochanical & Combustion Engr. 
P.O, Bax 46 
12 Jalan Kilong 
Alexandra Post Office 
Singspore 3 


SOUTH AFRICA 
Matlionics Pty. Ltd. 
PO. Box 30690 # 
Bramley, TVL., So. Africa 


A-1 Radio Services 
P.O. Box 3792 
Durban 


Wild & Merr (Hokdings) Pey. Ltd. 
Klamaon House 

149A Commissioner St. 
Johannesburg 


Wild & Merr (Cape) Pry. Ltd, 
89 Loop St. 


Corner Longmarket St. 
Cape Town 


Holland Redio & Electrical 
143 Graanway 
Greenside, Johonnasburg 


Redley’s 
P.O. Box 10085 
Johannesburg 


CS. Electronics Ltd. 
P.O. Box 1118 
Cape Town 


Hightroq Talocom 
P.O. Box 796 
Port Elizeboth 


SPAIN 
Telco 
Gravina 27 
Madrid 


SWEDEN 
Heathkit Eloctronic Center 
Pontonjorgotan 38 + 
Box 12081 
$102 23 Stockholm 
(Tal. 44-2732} 


SWITZERLAND 
Schlumberger Messgerata A G 
Postfach 408 # 
Badenerstrasse 333 
8040 Zurich 


Telion Ltd. 
Albisriodorstrasse 232 #& 
8047 Zurich 


TAIWAN 
MecKarl & Company 
P.O. Box 1226 - Chung Te Bldg. 
7th Fl. 25, Nanking E Rd Sec 3 
Taipei 


THAILAND 
Charturong Arphon Ltd. 
467 Phrasumaru Street 
Bangkok. 


TURKEY 


Mavag 

P.O. Box 143 Karakoy 
Bankaler Ceddesi 74-73 
Istanbul 


URUGUAY 
Sistemas de Communicaciones S.A. 
Javier Barrios Amorin 1441 Of. 101 
Montevideo: 


VENEZUELA 
Da Lima & Gia Ltd. 
Apartado 4965- Univ. Avenida # 
Caracas 


Corporation de Maquinarias Arte ¥ 
Tecnica Instrumental De Venezucla 
Apartado 1107 

Caracas 


VIETNAM 
Xuyen-Son Co. 
52-54 Nguyen Huo # 
Seigon-1 


* Technical consultation available at these 


International Division locations as well as parts and service. 


P.O. Box 440, St. Joseph, Michigan 49085, U.S.A. 


ORDERED DESCRIPTION PRICE } AMOUNT 


HEATH COMPANY 


1/ 1:-ttoe | . 149.9 149 295 BENTON HARBOR, MICHIGAN 49022 
; PHONE: 616-983-9961 


en re INVOICE 


_ Betton 


fo fe) Set 06504 


PRICE MICH *sHIPPING | ALLOW- TOTAL REMIP'TED } CASH CR. —-REFUND |CODE 
s : SEE CODE 
. INFORMATION 
me AD 095 6.00 ‘1 046 . 15704 200 157.41 AT LEFT 
Oe a 
poe fh, ; 
CODE i APR 175 
NO. CODE INFORMATION ENTRY 
1, Your refund check is enclosed. —_—_— ' DATE 
2. Your refund check will be mailed separately. . . 
3. We consider this invoice paid although a small balance is showh. 
4/5. Please remit the amount indicated. Terms 30 days from date of shpment. ‘ Thank / 
When remitting please include code number, order number and you name 4 Gou! 
end address exactly as shown on this invoice. THIS INVOICE IS A COMPLETE STATE 
6. Amount collected by carrier for merchandise. {Not including the cevrier’s chearges). MENT OF YOUR TRANSACTION AND 


te 


%, i . . 4 THE ONLY ONE YOU WILL RECEIVE 


*whon insurance fee Is remitted, shipments are clther postal -————-—__+-____} 
or privately Insured by Heath Company. % 


ROCHESTER MI 48063 TL 


BILLING ADDRESS . . ’ . . SHIPPING ADDRESS 


